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OBPABOTKA U TIPEOBPA3OBAHHUE BUOMACCHI

HNEPEKPECTHASA CCBUJIKA HA POACTBEHHBIE 3ASIBKH

[0001] Hacrosiiiass 3asBKa BKJIHOYAaeT MOCPEACTBOM CCBUIKH IIOJHOE OMUCAHUE CIEAYIOLINX
HAaXOIIINXCS B TMPOLECCE OMHOBPEMEHHOIO PACCMOTPEHHUsS TPENBAPHUTEIBHBIX 3aJBOK HA
naTeHT, nojgaHHbix § maprta 2013 ronma: 3asBku Ha marent CHIA Ne61/774684, 61/774773,
61/774731, 61/774735, 61/774740, 61/774744, 61/774746, 61/774750, 61/774752, 61/774754,
61/774775, 61/774780, 61/774761, 61/774723, u 61/793336, noganuoit 15 mapra 2013 ropa.

YPOBEHDb TEXHUKH

[0002] C pocTrom crnpoca Ha He(Th Tak:Ke PACTET U UHTEPEC K BO3OOHOBISIEMBIM CHIPHEBBIM
MarepuajaM JJisl MPOU3BOICTBA OHMOTOIUIMBA M OMOXMMHUYECKHMX peareHToB. I[IpuMmeHeHue
JUTHOLEJUTIOJIO3HOW OMOMAacChl B KaUeCTBE ChIPbsl Ul TAKUX IPOU3BOJICTBEHHBIX IMPOLIECCOB
m3yqaercs ¢ 1970-x romos. JIMrHOLENIFOIO3HAsT OMoMacca NPENCTaBISIET UHTEPEC, MTOCKOIbKY
OHA IIMPOKO PACIPOCTPAHEHA, OTHOCUTCS K BO3OOHOBIISIEMBIM peCypcaM, IPOU3BOAUTCS BHYTPH
CTpPaHbI M HE IPUMEHSIETCS B MUIIEBOH MPOMBIIIIEHHOCTH.

[0003] Ha ceromHsamHuii 1OeHb JOCTYIHO  OOJBINOE  KOJHYECTBO  MOTEHIHATBHOTO
JUTHOLEJITFOJIO3HOTO  ChIPhsi, BKJIIOYAIOIIEr0, B YAaCTHOCTH, CEJIbCKOXO3SHCTBEHHBIE OTXOIBI,
IpeBECHYI0 OnoMaccy, OBITOBbIE OTXOJbI, MACIHYHBIE CEMEHA/’KMbIX U MOPCKHE BOAOpOCH. B
HACTOsIIee BPEMsI YKa3aHHBIE MaTepHaIIbl INOO UCTIOIB3YIOT B KAYECTBE KOPMA ISl JKUBOTHBIX,
OMOTYMYCHBIX ~MAaTepUajioB, TOIUIMBA JJsI CKWTAHUA B YCTAHOBKE JUII COBMECTHOTO
NPOM3BOJICTBA TEIUIOBON U 3JIEKTPUUECKOHN SHEPTHH, JTUOO 3aXOPaHUBAIOT HA CBAJIKAX.

[0004] JlurHOUETIOI03HAsT OHOMacca COAEPIKUT KPUCTAIUTMYECKHE LEJUTFOJIO3HbIe (PrOpHILIb,
BCTPOCHHBIE B T'€MHLEIUTIOJIO3HYI0 MAaTPHLy, OKPY)KEHHYIO JIMTHHUHOM. OJTO o0ecrednBaer
KOMITAKTHYIO MAaTpUILy, TPYIHOAOCTYIHYIO Ui (EePMEHTOB W IUJIA APYTUX XHUMUYECKHX,
OMOXUMIYECKHUX W/ OMONOrMYeCKUX MPOLIEeCcCOB. MarepHualibl LIeJUTFOJIO3HON OHOMacChI (T.e.
Marepran OMOMAaccChl, U3 KOTOPOro ObUT yIaleH JUTHUH) SBISIOTCS Oojiee NOCTYIHBIMH IS
(bepMeHTOB M APYrHX MpPOLECCOB NPEBpALIEHHs, HO JOaXEe B OSTOM ClIydae MPUPOIHBIE
LIEJUTFOJIO3HBIE MAaTEPHAbl YaCTO OOECIeUMBAIOT HU3KHH BBIXOZA (OT TEOPETUYECKOTO BBIXOIA)
NPU TPUBEIEHUH B KOHTAKT C TUAPONU3YOIUMH hepMeHTamu. JINTHOLEr0I03Hast OnomMacca
UMeeT Aaxke OOJBIIYIO COMPOTUBIISIEMOCTb BO3AEHCTBHUIO (hepMeHTOB. KpoMe Toro, Kakaplid TUI
JUTHOLEJUTIOJIO3HOW OMOMacchl MMeeT COOCTBEHHOE KOHKPETHOE COOTHOLICHHE LEJUTIOJIO3HI,

IreMHULCIIIOJIO3bI U JIMTHUHA.
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KPATKOE OITMCAHUE U3OBPETEHUA

[0005] B uenom, Hacrositee n300peTeHne OTHOCUTCSI K CHCTEMaM, Crocobam U mporeccam
NPEBPALIEHHS ChIPHEBOIO Marepraia OMOMAacchl, HAIPUMep, LEJUTIOJIO3HBIX, KPAXMAJIbHBIX HITH
JUTHOLIEJUTFOJIO3HBIX MAaTEPUaJIOB, B TOJIE3HbIE TEPBUYHBIC MPOAYKTHI, HAMPHUMEp, CIHPTHI,
KHUCJIOTBI, CJOXHBIE 3Gupbl u caxapa. Hacrosimee wn3o0peTeHHe Takke OTHOCHUTCS K
000pyaOBaHUIO, CrtocobaM M CHCTEMaM JUIsl NPEBPALICHHs YKa3aHHBIX MEPBUYHBIX MPOAYKTOB
B MOJIE3HBIC BTOPUYHBIE MPOAYKTHI, HAMPUMED, JJIsl IPEBPAIICHHSI CIIOKHBIX 3(UPOB B CIIHPTHI
(Harmpumep, H-OyTaHOIN, BTOP-OyTaHO, H300yTaHOJ, TPET-OYTaHOI, STAHOJ M CMECH JIFOOBIX 13
NEPEYHCIICHHBIX CIIUPTOB) MOCPENCTBOM THAPOTE€HOIHU3A.

[0006] CorynacHO ONHOMY acCIeKTy HacTosiee W300peTeHHe OTHOCUTCS K Crocodam
MOJIy4EHHUS MPOAYKTOB. YKa3aHHBIN CHOCOO BKIIOYAET MOJIyueHHe OJHOH WiH Oosiee KHCIOT
(HampuMep, YKCYCHOM KUCJIOTBI, H-MACISTHOW KUCJIOTBI, H30MACIISTHOW KUCJIOThI) 13 OHOMACCHI,
HarpuMep, OcaxapeHHOW OMoMacchl, caxapoB, HANMpUMeEp, caxapa B OCaxapeHHOHW Omomacce,
caxapHoU (ppakumu ocaxapeHHON OHMOMacChl, U TIPEBpaIeHNe OJTHON WK OoJiee KUCIIOT B OJUH
win Oosee CIOKHBIX 3(pHUpoB. YKa3aHHBIA Cr1OocOO AOMOTHUTENBHO BKIFOUAET THMAPUPOBAHHUE
OIHOTO WK OoJiee CIOXKHBIX 3(QUPOB C TOMOLIBIO KAaTaIU3aTopa U BOAOPONAA C MOJTyUYEeHUEM
OHOrO WiH OoJjiee MPOAYKTOB, TAKMX Kak crnupTbl. HeoOs3aTenbHo, ogHy min Oojee KHCIOT
MOJTY4ar0T TOCPEACTBOM (epMEeHTAlMH CaxapoB ocaxapeHHou Owomaccel. HeoOs3atenbHo,
caxapa oOcaxapeHHOW OuoMacchl MOJYYaOT TYTeM OCaXapHUBaHUS LEJUIFOJIO3HOTO HIIH
JUTHOLIEJUTFOJIO3HOTO MaTepuajga OMoMacchl ¢ MOMOIIBIO OAHOTO WiH Oonee GepMEHTOB W/Wiu
omHOW wmim Ooyee KHCIOT, HampuMmep, NyTeM CHadala NPUMEHEHHs KHCJIOTBI, a 3aTeM
npuMeHeHHus1 onHoro win Oonee ¢epmentoB. Kpome Toro, yka3aHHBIH C€rocod MOMKET
IOTOMHUTENPHO  BKJIFOYATh  YMEHBIIEHHE  CONPOTHUBIIIEMOCTH  LEJUTFOJIO3HOTO WK
JUTHOLIEJUTFOJIO3HOTO  Marepuaja oOpaboTke, HampuMmep, NyTeM OOJyYeHUs IMy4YKOM
3JIEKTPOHOB, HAIIPUMEP, NMyTEM TOCTABKH B MaTepHaj A03bl OOJy4eHHs, cocTaBisiroimeii ot 10
1o 200 Mpana. HeobszatenbHo, KaTamu3aTop MOXKET BKJIFOYATh MeTajul, Takoh kak Pt, Pd, Re,
Os, Ru, Rb, Ni, Co, Mo, W, Zn, Cr, Cu, OKCHUJIbI TIEPEUNCICHHBIX METAJJIOB U UX KOMOWHAIIHH.
IIpu runpupoBaHuM aBieHHe BOJOPOJa COCTABISAET OT puMepHO 5 1o 120 at™ (0T npuMepHO
0,5 MIla no mpumepno 12 MIla) npu npuMeHEHNH KaTajau3aTopa AJisl TOJyUYeHUs] OAHOTO WUJIH
Oonee cnmpros. HeoOs3aTenbHO, MpemIOKeHHBIH COCO0 BKIIIOYAET BbIIEICHHE N0 MEHbIIEH
Mepe OHON M3 KapOOHOBBIX KHCJOT (HAmpUMEpP, MACISHON KHCIIOTHI) TIepel MpeBpalleHIeM
OmHOW miu Oojiee KHUCIOT B OAMH WM OoJiee CIOXKHBIX 3(PHUPOB (HAampumep, 3TUIOYTHUPAT).
HeoOs3aTenbHo, crmocod MOKHO MPUMEHSATH AJIST TIOIYYEHUs! CIIOKHBIX 3()UPOB, B TOM YHCIIE,

sTunOyTHpaTta, OyTtunOytupara, rekcuiaOytupara u oOkTwiOytupara. CHUPTOBYHO 4YacThb
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CIIOKHOTO 3(pUpa MOKHO TOJYYUTH B pe3ysibTaTe 00paOoTku OMOMAcChl WM C TOMOIIBIO
Herexummuueckolr obpadorku. KapOoHoBast KuCIOTa W CHOHPT MOTYT  IOJBEPraThCs
B3aUMOJIEHICTBHIO MOCPEACTBOM H3BECTHBIX XUMHUECKUX MPOLIECCOB C MOJYyYEHUEM CIIOKHOTO
sdupa.

[0007] Jlpyro#i acrekT HacTOSIIEro H300peTeHNsT BKIIOYAET CIIOCO0 MOJTYYEeHUs MPOAYKTa,
BKJIIOYAIOIUI  TpeBpalleHne mpoAykra (QepMeHTauu ocaxapeHHoro obpaboTaHHOTO
JUTHOLIEJUTFOJIO3HOTO MaTepHualia B CIOXKHBIN 3(UP U MOJIyUYEHUE CITUPTA MyTEM MPOIMYCKAHUS
CJIOKHOTO 3(p¥ipa Haa TMEPBbIM KaTaJIU3aTOPOM, HAIMPHUMEp, KaTaJH3aTOPOM B IPUCYTCTBHH
BOZOpPOJA. YKa3aHHBIH CHOCOO MOXET IOIOJHUTEIBHO BKIFOUATH MPOMYCKAHHE CIIOKHOTO
sdupa Ham BTOPbIM KaTaJIW3aTOPOM, HAmpuMmep, Karajam3aropoMm. llepBblii u BTOpOH
KaTaJIn3aTOPbl MOTYT IMPEICTABIATh COOOH pa3IMYHbIE THUITBI KaTaJIH3aTOPOB, HAIIPUMEp, OHH
MOTYT HMMETh pa3HbI COCTaB (HAIPUMEP, B TOM HYHCIE, MOUIOKKH, TaKHE KaK THOKCUZ
kpemHus u Al,Os3). AnbTepHaTUBHO, NEPBbI U BTOPON KaTajlu3aTOpPbl MOTYT NPEACTABISATH
co0OH OJMH M TOT K€ THIT KaTaJIU3aTOPOB.

[0008] CorynacHO HEKOTOPBIM BapUaHTAM peaTu3alrud  HM300PETeHUs MPEIIOKEHHBIH
croco0 BKJIIOYAET NMPUMEHEHUE MEepPBOrO AABJICHHUS BOAOPOAA NPH IMPONMYCKAHWUHU CIOKHOTO
sdupa Hax TEPBBIM KaTAJIM3aTOPOM M MPHUMEHEHHE BTOPOrO MABJIEHHUS BOAOPOAA IPU
NPONYCKAaHUH CJIOKHOTO 3pHupa Hal BTOPBIM KaTaJIM3aTOPOM, NPU 3TOM IMEPBOE IaBJICHUE
BBILIIE BTOPOTO AaBJIEHUsI Ha 1o MeHbliei mepe 0,5 atm (mpumepno 50 xIla) Heobsi3arensHo,
YKa3aHHBIA COCOO MOYKET JOTOJHUTENBHO BKJIOYATh HArpeBaHUE MEPBOrO KAaTaJH3aTopa IO
NEePBOM TEMIEepaTypbl MPU NPOMYCKAHUH CIIOKHOTO 3(Hpa HaA TMEPBBIM KaTaJIU3aTOPOM U
HarpeBaHHe BTOPOTO KaTaju3aTropa OO BTOPOH TEMIeEpaTypbl MPH MPOMYCKAHUH CIIOKHOTO
sdupa Hag BTOPBIM KaTaJIW3aTOPOM, IpPH 3TOM TIIepBas TeMIIepaTypa BbIIIE BTOPOU
TeMrepaTypsl Ha o MeHblued mepe 10 © C. AnbTepHaTUBHO, TEMIIEPATypa BTOPOTO PeakTopa
MOXeT ObITb BBIIIE TEMIIEPATYPhl MEPBOTO PEAKTOPA M IABJICHHE MEKIY IBYMs PEAKTOPaMHU
MOXeT ObITh yBenmn4ueHo. HeoOs3aTenbHO, B COCTAB MEPBOrO U BTOPOT'O KaTaJH3aTOPOB MOTYT
BXOAUTh MeTajibl, BKitouaromue Pt, Pd, Re, Os, Ru, Rb, Ni, Co, Mo, W, Zn, Cr, Cu, okcuabl
NEPEYHCICHHBIX METAJUIOB B MX KoMOMHauuu. Heobs3aTenpHO, MPenIoKeHHbIH criocod MOXKET
BKJIIOUAaTh NPUMEHEHUE JaBJIeHUsl BOJOpPOJAA C JaBjeHHeM OT mnpumepHo 5 mo 120 atm (ot
npumepHo 0,5 MIla no npumepno 12 MIla). AnpTepHaTUBHO, MNEpBBIH W/WJIM BTOPOU

KaTaJIN3aTop KIACCUPUIHMPYIOT KaK KaTainu3aTtop pupOpMHUHTa.

[0009] CornacHo npyruM BapHaHTaM peaju3alid H300peTeHHUs] MPOAYKT (pepMeHTalun
conep:kuT KapOoHOBYIO KHCIoTy. HeoOs3aTenbHO, KapOOHOBAsI KUCIOTAa MOXKET CONMEPKaTh OT

1 no 20 atomoB yriepona u otr 1 10 5 kapOOKCHJIBHBIX TPYMIT (HAMPUMEP, MACIISTHAST KUCIIOTA,
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acrmaparuHoBasi Kuciota). HeoOsi3aTenpHO, NPOAYKT (epMEHTALUH CONEPXKUT  CIUPT.
HeoOsi3aTenbHO, CIOXKHBIA 3(QUpP MOXKET MNPeACTaBIsATh COOOH, Harpumep, 3TUIOYTHpAT,
nponmnOyTupar, OyTHIOyTHpPAT, FeKCHJIOYTHPAT U OKTHIOYTHPAT M M30MEpPHI CIHPTOBOH U
KapOOKCHJIBHOW 4YacTH CJOXHOro 3¢upa. To ecTb, MacisHas KHCIOTa W OyTHpaTsl MOTYT
OTHOCHUTCSl KaK K HOPMaJIbHOMY (n-), Tak U H30-u30Mepy. IIpemnoskeHHbIH Crmocod MOKeT
JOTOJTHUTENBHO BKIFOUATh (hEPMEHTHPOBaHHE OMOMACCHI C TMOJYYEHHEM IO MeHbIIeH mepe
IBYX TMPONYKTOB M TPEBPALlEHHE BKJIOYAET KOHAEHCALMIO MPOAYKTOB C MOJYYEHHUEM
cnoxkHoro »¢upa. Hampumep, MacnsHyr0 KHCIOTY W OyTaHON MOXHO TIPEBPATUTH B
OyTHIOYTHpAT | 3aTEM, B CBOKO OU€pelb, THIPHPOBATH C MONyUeHHeM 2 Moieii OyraHoa.
[0010] CorynacHO HEKOTOPBHIM BapHAHTAM peAU3AlNH HU300peTEeHUs] YKa3aHHBIA CIOCco0
BKJIFOYAET BbIEJICHHWE TMpoaykTa (epMEeHTAluu Tepen IMPEeBPaLICHHEM IPOAYKTa.
HeoOsi3aTenbHO, mpoaykT (epMEeHTaMu MOXKHO TIPUBECTH B KOHTaKT CO CMOJIOH H
OCYILIECTBUTb CBSI3BbIBAHHE MNpPOAyKTa (epMeHTaumu co cMoso. Kpome Toro, mpomyxt
(depMeHTaIMY MOXHO YAAJUTh W3 CMOJIBI MyTEM IOAKHUCISHHS MPOAyKTa (EepMEHTAlHH U
SKCTPAKIMU MOAKUCIEHHOTO MPOAYKTA PACTBOPUTENEM (HAPUMED, CITUPTOM).

[0011] Hekoropble BapwaHTBI peajH3allii yKa3aHHOTO CHoco0a BKIFOYAIOT TOJNyYEHUE
00paboOTaHHOTO JIMTHOLEJUTIOJIO3HOTO Marepuaita MyTeM OOJyYeHHs JIUTHOLEJUIIOJIO3HOTO
Marepuaia My4KoM 3JeKTpoHOB. Hampumep, oOyueHHe MOXKHO BBIIOJIHUTH C JOCTH)KEHHEM
n03b1 npuMepHo ot 10 no 150 Mpan.

[0012] CornacHO HEKOTOPBIM BapHaHTaM peanu3aluun  n300pereHus o0paboTaHHYIO
OMOMacCy TOABEPrarOT OCaxXapUBAaHUIO IMyTeM TNpuBeneHUss oOpaboTaHHONW OuomMacchl B
KOHTaKT ¢ (pepMEeHTOM. YKa3aHHBIA CIIOCOO MOXKET BKJIOUATh OCaXapHBAaHHE, B PE3yJIbTaTe
KOTOpOro oOpasyeTcst cMecCh, CoAepiKamasi IIIOKO3y U KCHIIO3y, M (PepMEHTALHI0, KOTOpast
MOXET BKJIIOUYaTh (PepMEHTAlMIO KCHIo3bl. Kpome Toro, mpu GepMeHTaly TIII0OKO3bI MOXKET
00pa3oBBIBATBCS ~ COHUPT (HATpUMEp, CeNeKTHBHO 0Oe3 (epMeHTauuu KCWIO3bI), W,
HeoOsi3aTeNbHO, mepen  (epMeHTauueld  KCHJIO3bl  CIUPT  MOXKHO  AUCTHJUIMPOBATH.
Heobsi3aTenbHO, K OcaxapeHHOMY OOpaOOTaHHOMY MaTepuajly MOKHO JO0aBUTH KCHIIO3Y
(HampuMep, KCWJIO3y B JOMNOJHEHHWE K TOH, KOTOpas TpPHCYTCTBYeT B 0OpabOTaHHOM
OCaxapeHHOM MaTepuae).

[0013] CorymacHO Jpyromy acmekTy HacTosilnee H300peTeHHe OTHOCUTCS K CIOCO0y
MOJIy4EeHHUSI TPOAYKTA, BKIIOYAIOIIEMY (DEPMEHTALMIO TMEPBOrO caxapa, IMOJYYEHHOTrO IpH
ocaxapuBaHUM OOpabOOTAHHOTO JIMTHOLEJUTIOJO3HOTO MaTephaia C IMOMOINBI0 MEePBOTO
MHKpPOOpPTaHu3Ma, W (EepMEeHTAlI0 BTOPOTO caxapa, NOJYYeHHOr0 W3 OCaXapeHHOTO
00paboTaHHOTO JIMTHOLEJUTIOJIO3HOTO MaTepuana C IOMOIIBI0 BTOPOrO MHKPOOPTaHH3MA.

Kpowme Toro, HeoOs13aTenpHO, CIOCO0 MOKET BKIIIOYATh AUCTHILILIHIO POAYKTA (DepMEHTAINH
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nepBoro caxapa mnepen ¢epMeHTanmel BTOporo caxapa. Hampumep, mepBblii caxap MOXKET
NPEACTaBIATh COOOW TJIOKO3Y, M BTOPOH caxap MOXET TNPencTaBisTbh COOOH KCHIIO3Y.
CornacHo HEKOTOPBIM BapUaHTaM pea3aliH M300pETeHUs] MPOAYKT (epMEHTALNN MEPBOTO
caxapa MpeacTasisieT coOOH CHHPT (HampuMep, 3TaHON) M MPOAYKT (PEepMEHTALH BTOPOTO
caxapa TMpencTaBysieT co0OHW KapOOHOBYIO KHCIOTY (HampuMep, MAaCIIHYI) KHCIOTY).
HeoOs3aTenbHO, NMpenioKeHHBIH Crnoco0 MOXKET IOMOJHUTENbHO BKIIOYATh NOOABJIEHUE K
OCaxapeHHOMy MarepHuaiy Kcuiodbl. Heobs3arenpHO, K OCaXapeHHOMY MarepHally MOXKHO
n00aBHUTh CIEAYIOIINE BEIECTBA: KUCIOThI, OCHOBaHUs, Oy(epHble pacTBOPBI, aMHHOKHUCIIOTHI,
BUTaMUHBI, CBIPYIO MEJIACCY, YCUJIEHHYIO Cpeay AJ KJIOCTPUANUN, HOHBI METAJUIOB, APOXKKEBOU
SKCTPAKT, MSCHBIE HKCTPAKThI, OBOLIHBIE 3KCTPAKTHI, MENTOHBI, HICTOUHUKHU YIJIEpoaa, OeNKH,
Fe, Mn, Mg, Na, Cu, Zn, n-aMuHOOEH30MHbIE KUCIIOTHI, XOJIMH, THAMUH, aIbOYMHH, HHO3UT U
ux koMmOuHaimu. HeoOsi3aTenbHo, 00pabOTaHHBIN JTHTHOLEUTIOJIO3HBIM MaTepHall MOJy4YaroT
nyTeM OOJy4eHHUs JIMTHOLEJUTIOJIO3HOTO MaTepralia IMyykKoOM 3JIEKTPOHOB, HAIIPUMEP, T030H OT
npumepHo 10 o 200 Mpan.

[0014] CorynacHO HEKOTOPBHIM BapHAHTAM peAU3AlNH HU300peTEeHUs] YKa3aHHBIA CIOCco0
JOTIOTHUTENBPHO BKIIOYAET MpEeBpalleHue NPOaYKTa, ITONyUYeHHOTO MpH (PepMEHTALIH BTOPOTO
caxapa, B clnoxHbIil 3¢up. Heobs3aTenpHO, yKa3aHHBIN CIOKHBIA 3pUP MOKHO THAPUPOBATH C
MOJIyYEHUEM CIIHUPTA.

[0015] CornacHo HEKOTOPBIM BapHaHTAM pPEATHU3ALMU  H300pETEHUs] TPEeAIIOKEHHBIH
CHoco0 BKIJIIOYAET HKCTPAKLUIO MPONYKTa (PepMEHTAIIMH BTOPOTO caxapa ¢ TMOMOLIbIO CIHPTA,
BKJIFOYAIOLIEr0 H-TeKCAHOJ, H-OKTAHOJ, H-JEKaHOJ, H-AOAEKAaHOJ, JaypuUJIOBbIH CIHPT,
MUPHUCTUJIOBBIA CHUPT, LUETUJIOBBIM CHOUPT, CTEAPWJIOBBIA CHUPT, OJIEWIOBBIA CIUPT,
JIMHOJICUJIOBBIN CIIHPT, H30MEPbhl YKa3aHHBIX CIIUPTOB U UX KOMOMHAIUH.

[0016] Hekotopple W3 BO3MOXHBIX IPEUMYLIECTB YKa3aHHBIX CIIOCOOOB  OyayT
paccMoTpensl Huxke. Hexkoropble mporecchl GepMEHTALNH MOJABISIOTCS MPOIYKTOM, TaK YTO
KOJIMYECTBO LENIEBOr0 MPOAYKTa (hepMEHTALUH, KOTOPO€ MOXKHO TMOJYYUTh, MOXKET OBITh
orpanudeHo. Hampumep, pepmeHTanusi caxapoB ¢ moslyueHHeM H-OyTaHolla MO AeHCTBHEM
HekoTopbIx BUAOB Clostridia yacTo OorpaHWYeHa OJHUM WM ABYMs MPOLEHTaMHM, MOCKOJIbKY
BbILIIE YKA3aHHBIX YPOBHEH TIOJyYEHHBIH CIUPT OKAa3bIBAET WHTHOMpYIOLIee ACHCTBHE Ha
JaHHBIH MHUKPOOPraHM3M WM SIBJSIETC TOKCHYHBIM JJII HEro. YjalleHHe Takoro Majoro
KOJIM4eCTBa H-OyTaHONIAa M3 BOAHOTO OTPabOTaHHOrO (pepMEHTATUBHOrO OYJIbOHA MOXKET OBITH
HernpocToi 3amaded. IIpoMeXyTOUHBIM COEAMHEHHWEM TIpPU TOJYYeHHH H-OyTaHOJa mpH
(dbepMeHTanNy SBISIETCS MACIsTHAsT KUCJIOTa, O0pa3yIoIascs Ha KUCIOTONPOAYIHPYIOLEeH dase
depmenTaunyu. MacnsHas KUCJIOTa OOBIMHO SIBJIIETCS MEHEe WMHTHOMPYIOIEH I MeHee

tokcuyHor s Clostridia u, TakuM 00pa3oM, MOXKET HAKAIJIMBAThCS B OOJiee BBICOKUX
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KOHIIEHTPALUsIX, YeM OyTaHous, Hampumep, ot 4 no 7%. Kpome Toro, BbieleHHUe MacsTHOM
KHCJIOTBI U3 (PePMEHTATUBHOTO OYyJIbOHA MOXKET MPEACTABIATh COO0H MEHee CIOXKHYIO 3a/1a4y,
YaCTUYHO MO MPHUUYHHE €€ OoJiee BHICOKOW MOJIEKYJIIPHOH MacChl U YaCTHYHO BCIIEACTBUE €€
HMOHHOW Tmpupoabl. MacisiHasi KHCIOTa MPEncTaBisieT coOOi MONe3HbIH MPONYKT, HApUMep,
MPUMEHSIEMbIH B XHUMHUYECKOW, MHINEBOH  MPOMBIIUIEHHOCTH, @PU  NPOU3BOIACTBE
apoOMaTU3aTOpPOB, OTAYIIEK W B (apMaleBTHUECKOW mpoMmblieHHOCTH. Kpome Toro,
MAaCJISTHYIO KHCJIOTY MOJKHO THAPUPOBATh HEMOCPEACTBEHHO 10 H-OyTaHONA. AJIBTEPHATHBHO,
MAcCIISTHYI0 KHCJIOTY MOJKHO TMOJABEPTrHYTh STepu(HKALNU, HAMPUMEP, C TMOJyUYEeHUEM
STUIOYTHPATA, TIPU 3TOM YKa3aHHBIH MPOAYKT MOKHO FHIPHPOBATH C MONTyUYeHHEM H-OyTaHona
U 3TaHOJa MpH OoJiee MATKUX YCIOBHUSX, YeM MpsMoe ruppuposanue. Hapsny ¢ ykasaHHBIMH
NPEeNMYILIeCTBAMH NOJY4YEeHNE POAYKTOB, HANIpUMep, H-OyTaHoJa, n3 OMOMAaCCHI, KaK OIMMCAHO
B HACTOSIIEM JOKYMEHTE, He TpeOyeT Takoro KOJMYECTBA BBICOKOIHEPTETHUYECKUX
KAaTAIUTHUECKUX CTaiui, KOTOPOE HEeoOXomumo Impu o00padOTKE HCKOMAEMBIX TOIUIUB.
Hanpumep, uckonaemble TOMIMBA MOTYT HMETb BBICOKYHO KOHLEHTPALMIO COEIWHEHUH,
KOTOpbIe HEOOXOIMMO YIAIUTh Mepea KPEKMHIOM WIIM BO BPEMsl HETrO, HAPUMEp, COSIUHEHHSI
Cephl, KOTOPBIE TOJDKHBI OBITh YAAJIEHBI MyTeM ruapoaecynbduposanus. [Ipu ucnons3oBaHuM
Croco0OB, OIMUCAHHBIX B HACTOSINEM JOKYMEHTe, /Uil KaTajlu3aTopoB (HAmpumep,
KaTaJIn3aTOPOB pUPOPMHHTA), IPUMEHSIEMbIX B YKa3aHHBIX IPOLieccax, 00ECIIeYNBAIOT YUCTHIH
MOJIyYeHHBIH W3 OHMOMAacChl ChIPEBONW MaTepuaj, NPH 3TOM MOXKHO HCIOJb30BaTh Oouee
HU3KHE TeMIIEpaTypbl U JaBJIEHMUS.

[0017] Jlpyrue nmpu3HAKU U MPEUMYIIECTBA HACTOSIIETO U300peTeHus: OyayT OYEBUIHBI W3

CJIEAYIOIIEro MoApOoOHOTo onucaHus U GopMyJTbl H300pETeHUSI.

OIMUCAHUE YEPTE)XEN

[0018] IIpuBeneHHbIe BBIIE CBEIASHHS CTAHYT OYEBUIHBI U3 CIEAYIOIIEro 0ojiee KOHKPETHOTrO
OTICAHHMS TUIMHYHBIX BapUAHTOB peanuzanuu HACTOSIIIETO U300peTeHms,
NPOWJUTFOCTPUPOBAHHBIX HAa TPWJIAraeMbIX dYepTeXkax, I[e OJWHAKOBbIE HOMepa MO3HMLUN
OTHOCATCS] K OIMHAKOBBIM YaCTsIM Ha BCEX PA3NIMUHBIX M300paxeHusx. Yeprexxu HeoOs3aTeIbHO
BBITIOJIHEHBI B MaciTabe, BMECTO 3TOTO OCHOBHOM YIOp CHENaH Ha WUIIOCTPALMI0 BapHUAHTOB
peann3anuy HaCcTOSIIEro H300pETeHHUS.
[0019] Pur. 1 npencrasisger coboil cxeMy, WLTIOCTPUPYIOIIYIO TUINHYHBIA (epMEHTATUBHBIN
THIPOJIN3 OMOMACCHI.

[0020] @ur. 2 mnpencraBiser coboii ONOK-CXxeMy, Ha KOTOPOW TIOKa3aHbl IPOLIECCHI

MOJIyYEHUs CaXxapHbIX PaCTBOPOB U3 CBIPLEBOrO MaTepHaa.



10

15

20

25

30

35

[0021] @ur. 3 mnpencraBiser coboii ONOK-CXeMy, Ha KOTOPOW TIOKa3aHbl IPOLIECCHI
MOJIYYEHHS CaxapHBIX PaCTBOPOB U3 CBIPHEBOTO MaTepHaia NpU BTOPHUYHON (pepMEeHTaLINH.
[0022] @ur. 4 npencrasnser coOOH AUArpaMMmy, WLIFOCTPUPYIOIIYIO CXEMY peakiuil auis

NPEBpALIEHHS caxapa B CIUPT C STHIIOYTHPATOM B KQUeCTBE CIOKHOTO 3dupa.

HOAPOBHOE OITNCAHUE U30OBPETEHUA

[0023] IIpu mnpumeHeHMM CMOCOOOB UM CHCTEM, OIMCAHHBIX B HACTOSIICH 3asBKe,
LEJUTIONIO3HbIE W/WUM JINTHOLEJUTIOJIO3HBIE ChIphEBblE MaTepuabl, HalpuMep, MaTepuallbl,
HCTOYHHUKOM KOTOPBIX MOXKET ObITh OMOMacca (HarpuMep, pacTuTenbHas Onomacca, Ouomacca
JKUBOTHBIX, Oymara m Omomacca OBITOBBIX OTXONOB) U KOTOpPBIE YacTO JIETKO OOCTYITHBI, HO
TPYAHO TOATAIOTCS 00palOTKe, MOXKHO TNPEBPaTHTh B TOJE3HBIE MPOAYKTHL. B Hactosmee
n300peTeHne BKIIOYEHbI CIOCOOBI W CHUCTEMbI Ul TIOJNYyYEHHUs] TOJIE3HBIX IEePBHYHBIX
NPOAYKTOB, HANpHMEpP, CIHPTOB, KHCIOT M caxapoB. Hacrosimee wnzoOpeTeHne Takxke
OTHOCHTCSI K CIIoco0aM M CHCTeMaM JUIsl MPEBPALICHUS YKa3aHHBIX MEPBUYHBIX MPOAYKTOB B
NOJIE3HbIE BTOPHYHBIE TIPOIYKTHI, HATPUMED, CIOKHBIE 3(UPBI U CIIUPTHI (Hanpumep, OyTaHoI,
STAHOJ, CIIOJKHBIE 3(HUPBI U KX CMECH).

[0024] @DepMeHTHI B pa3pyLIarIre OMOMacCy OPraHU3Mbl, KOTOPBIE Pa3iararoT OMoOMaccy,
HarpuMep, LeJUTIOJIO3HbIE, TeMHLICIUTIOIO3HbIE H/WJIH IMTHUHOBBIE YacTH OMOMACChI, COepKaT
WIA BbIPadATHIBAIOT PA3UYHBIC pa3jlaraloliue KJIeT4aTKy (QepMeHThl (LeJUTI0JIa3bl),
JUTHUHA3BI, KCHJIAaHa3bl, TEMHUILEIUTIONAa3bl WIM pPa3jIndHble paspyliarolme Ouomaccy
MeTa0OJHUThI, TPEACTABISIOMUE Co00M ManeHbKue Momnekyiael. Ha ¢ur. 1 mnpuseneHsl
HEKOTOpbIE TNPHUMEPBhl VKa3aHHBIX  paspymaromux Ouomaccy mpoueccoB. CHadana
LIEJUTFOJIO3HBI CyOCTpaT THAPONU3YIOT B CIyYalHBIX MECTax C MOMOINBI0 3HIOIIIOKAHA3 C
oOpa3oBaHMEM  OJMUIOMEPHBIX  MPOMEKYTOUHBIX  coenuHeHuid.  Jlamee — yka3aHHbIE
NPOMEKYTOUHBbIE COEIMHEHUs] CIyXKaT B KadyecTBe CyOCTPaTOB Ui SK30TEPMHUUECKOTO
pacuieryieHnsl TII0KaHa3, TaKUX KakK LeUIOOMOTHApoNiasa, C TMOJyuYeHHEeM LeJUI0OUO3bl 13
KOHIIEBBIX ~ TPYII  LEJUTOJIO3HOro  mojumepa. LlemnoOmosza  mpencraBisier  coOoi
BOJIOPACTBOPUMBIH 1,4-CBSI3aHHBIM JUMeEp TIIOKO3bl. M HakoHel, Ie/ioduasa pacuieruisieT
netobno3y ¢ obpasoBaHMEM TIIFOKO3bL. B ciydae reMuLeIroIo3bl, KCHilaHa3a (Hampumep,
TeMULIEIITI0Na3a) BO3ACHCTBYET Ha 3TOT OMOMOIMMEDP M BBICBOOOIKAAET KCHIIO-OJIUTOCAXapUabI
U KCHJIO3Y B KQUECTBE BO3MOYKHBIX POIYKTOB.

[0025] Ha ¢ur. 2 moka3aHsl MpoIecchl MONyYEHUs CaxapoB U NMPOAYKTOB (pepMEHTALINN U3
CBIPBEBOr0O MaTepuana (Harpumep, LEJUTIOJIO03HbIX WIN JIMTHOLEJIIONIO3HbIX MaTepuanos). Ha

HavanbHON crammm (210) crmoco® BKIOUaeT, HeoOsA3aTeNbHO, MEXAHHUYECKYI0 00paboTKy
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LIEJUTFOJIO3HOTO W/HMJIH JIMTHOLIEJITIOJIO3HOTO ChIpbeBOro Marepuana. Ilepen n/unu nocne Takoi
00paboOTKM CBHIPBEBOI Marepuall MOXKHO 00padoTaTh ¢ MOMOIIBK APYyroro crocoda
¢dusngeckoit 0OpaboTku (212), HampuMep, ¢ TOMOLIBIO 00IydeHUs1, 00PaOOTKH YIBTPa3BYKOM,
MApOBOTO B3pbIBA, OKUCIEHHS, MMUPOJIM3Aa WM KOMOWHALUMHM MEepPEeYUCIEHHBIX CIIOCOOOB, IS
YMEHBLICHNUST WM JOMOJIHUTENIbHOTO YMEHBILIEHUS €ro CONPOTUBIIEMOCTH 00paboTKe.
CaxapHbIii pacTBOp, HATPUMED, COAEPIKALIUI TITFOKO3Y, KCHIIO3y U UX KOMOMHALINH, TTOJTyYar0T
IMyTeM oOcaxapuBaHHUs CblpbeBOro marepuana (214). Hanpumep, ocaxapuBaHHE MOKHO
3¢ (}EeKTUBHO BBINOJIHUTE MyTEM AO0OABJIEHUs OAHOro Wiu Oosee (pepMEeHTOB, HampuUMmep,
neutroaa3 w/wim kewiaanas (211), wiu gobaBneHuss B JI0OOM TOpPSIIKE OAHOTO WM Oojiee
depmenToB u onmHOW winu Oonee kucnor. CaxapHbIA PacTBOP MOXKHO TOABEPTHYTH
O6roobpabdoTke (216), HanpuMep, MyTeM MPUMEHEHUs] MUKPOOpraHu3Ma Ui (pepMeHTHPOBaHHUS
caxapoB C TOJYYEHHEM MEPBHUYHOTO MPOAYKTA, HANpPUMeEp, CIUpPTa, KapOOHOBOH KHCIOTHI,
KEeTOHAa, BOIOpojda M uX KoMmOmHaumi. HeoOs3aTenpHO, (epMeHTanmss MOXKET BKIIOYATH
npuMeHeHne 0oJiee OTHOrO MUKPOOPTaHU3Ma U BKJIOYAeT OoJiee OfHOM cTaaun (epMeHTalHY,
HaIpuMep, OTHOBPEMEHHOE HJIH TOCIIENOBATEIbHOE MONYYEHHE OJHOTO HIN OoJiee MPOAYKTA.
Heobsi3aTenbHo, (epMeHTasi MOXKeT ObITh CENeKTHBHOW B OTHOIIEHHH OJHOTO caxapa.
ITepBuuHBIH TPOAYKT, TOJYYEHHBIH Ha cTaguu OuoodpadoTkm, MOxHO oOpaborarhb
XuMHYecKuMH criocobamu (224). Hanpumep, kapOOHOBYIO KHCJIOTY MOXKHO THIPUPOBATH C
MOJIy4eHHEM CITUPTA, MOABEPTHYTh JSTepUPUKAUUN W/ STepUPUIUPOBATL U  3aTEM
ruapUpoBaTh. [ MIpUpOBaHHUE MOXKET POUCXOAUTh B PEAKTOPE MEPUOTUIECKOTrO NCHCTBHS HIIH
B peakTope HempepblBHOro neiictBusa. HeoOs3aTenbHo, xumudeckas oOpaboTka MOXKET
BKJIFOYATh BBIACIICHUE MPOAYKTA, HANIPUMED, C TIOMOLIBIO SKCTPAKLIUU B KOJIOHKE, SKCTPAKIIIH
pacTBOpUTENEM W/WIM TyTeM AUCTIIULINUU. IIpu HEOoOXOIMMOCTH, HAa pPas3HBIX CTaAMAX
npoIecca MOKHO BBITIOJHHUTD CTaIUU U3MEPEHUs Cofep kaHus TUrHuHa (218) U ycTaHOBIEHHS
WIA PEryJIHPOBKH TEXHOJOTMYECKHX MMapaMeTpOB, OCHOBAHHBIX Ha YKA3aHHOM H3MEPEHUH
(220), Hanpumep, Kak onucaHo B 3asBke Ha mateHT CIIA Ne 12/704519, nogannoii 11 despans
2011 roma, MOJHOE OMHCAHWE KOTOPOM BKJIIOYEHO B HACTOSIIIMN OKYMEHT IMOCPENCTBOM
CCBUIKH.

[0026] CornacHO aHAJIOTMYHOMY BapUAHTy peaiu3auuu uzodpereHus: gur. 3 moxoxka Ha
¢ur. 2, Ho UMeeTt Apyryro cxemy HaumeHoBaHui. ITocne ocaxapuBaHus cMech EPMEHTUPYIOT
Ha ctaauu 217 TakuM 00pa3oM, 4TO TOJNBKO OJUH M3 CaxapoB NoaBepraercs: pepMeHTalnuu C
o0Opa3oBaHHEM IIEPBOrO NPOAYKTa B CMECH, COCTOSINEH M3 MO MeEHbIIEH Mepe BTOpPOTro
(He(epMEHTHPOBAHHOI0) caxapa M TMOJYYEHHBIX MNpH (PepMEHTALH TBEPIbIX BEIIECTB.
ITepBbIii TPONYKT BBIACNSIOT HAa CTaguu 225 MOCPENCTBOM JIIOO0ro U3 CrocoOOB BbIIEIEHUS,

ONMHCAaHHBIX B HacCTosmeM JoKkyMmeHTe. HeoOs3arenpHO, monydeHHblE TpU (PepMeHTaALUH
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TBEpJbIC BEIECTBA MOJKHO OTIEJIUThH OT IO MEHbINEH Mepe BTOPOro (HehepMEHTHPOBAHHOTO)
caxapa Ha craauu 232. BropuuHslii pouecc GepMeHTauuu Ha cTaauu 227 MpeBpaTuT BTOPOH
caxap BO BTOPOH MPOAYKT, KOTOPBIH MOXKHO OTHENHUTh Ha cTamuu 230 mOCpencTBOM JIFOOBIX U3
CHOCOOOB BBIZIEJICHHUS, ONMMCAHHBIX B HACTOSIIEM JOKyMeHTe. [IprMepsl mepBoro u BTOPOTO
caxapa MOTYT TPENCTaBIATh COOOH TIIFOKO3Y M KCHIIO3Y, COOTBETCTBEHHO, IPH 3TOM TJIFOK03a
MOJIBEPraeTCs MPEBPAILECHUIO Ha MepBoi cTanuu ¢pepmenTannu. Hanprumep, B 3aBUCIMOCTH OT
(bepMEHTHPYIOLIEr0 MUKPOOPTaHW3Ma W/WIN YCJIOBUH (pepMEHTALMM TIIIOKO3y MOXKHO
NPEBpaTUTb B 3TAHOJ WJIM MOJIOYHYIO KHUCJIOTY. AJIbTEpHAaTHUBHO, MEPBBIH caxap MOXKET
NPEACTaBIATh COOOH KCHIIO3y, BTOPOH caxap MOXKET MPEACTaBISTh COOOH Ioko3y. B nanHOM
ciy4ae, KCUJI03a Kak MPOAYKT (PepMEHTALINH SIBJIIETCS IEPBBIM MPOAYKTOM.

[0027] Ha ¢wur. 4 nokazan npumep cXxeMbl peakiuil 11 NMpeBpalleH s caxapa B CIIUPT, B
4acTHOCTH, B OyraHoi. Ha mepBoii cranuu, Hanpumep, KCHIIO3y MOABEPraroT (HEepMEHTALNH C
MOJIly4YeHUEM H-MacisiHOW KucioThl. CreayeT MOHUMAaTh, YTO H30MAacisHasg KHUCIOTa TaKxke
MOJKET MOABEPraThCsl aHAJOTUYHBIM cxemaM peakuuii. Ha BTOpoil ctanuu MacisHyr0 KUCIIOTY
NPUBOIAT B KOHTAKT cO cMoiioli Amberlite™ 400, GyHKIMOHANIN3UPOBAHHONH YE€TBEPTUYHBIM
aMrHOM. byTupar obpasyer cBs3H ¢ rpynnaMi Ye€TBEPTHYHOIO aMHUHA U €r0 SKCTPArHpPYIOT 3
pacTBOpa Ha yKa3aHHOW BTOpod crtamuu. Ha Tperbeil crammu cCMONy M CBSI3aHHBIM OyTHpaT
MPUBOAAT B KOHTAKT C CHJIBHOH KHCJOTOM, HampuMmep, BOJHOW CEPHOM KHUCIOTOH, YTO
MPUBOAUT K TMPOTOHHPOBAHHUIO OyTHpaTa W 0Opa3oBaHUIO CBOOOMHON MACHSTHOH KHCIIOTBHI.
3aTeM MAacCJSIHYIO KHCJIOTY MOXHO OKCTpParupoBaTh 3TAHOJIOM WM APYTUM CIUPTOM C
MOJIy4YEHUEM MACIHISIHON KUCJIOThI B CIMPTOBOM pacTBope. Ha ueTBepToil cramuu MacisiHyrO
KHCJIOTY H 3TaHOJ (HeoOs3aTeIbHO, MOKHO AO0OAaBUTh TOTOJIHUTENBHOE KOJMUYECTBO 3TAHOJA),
HEeoOsI3aTeNIbHO, TMPHUBOAAT B KOHTAKT C KATaM3aTOPOM U HArpeBarOT (Hampumep, 10
TeMIlepaTypbl KMIIEHUs C KOHAeHcauuel mnapos, paBHoW or mpumepHo 80 mo 90° C npu
aTMOC(pepHOM [aBJIEHUHM), TaK YTO MpPOTEKaeT peakuus stepuduxaunu ¢ oOpa3oBaHHEM
stunOytupata. Ha mAtoit cragmm >TUiaOyTUpaT THAPHPYIOT C TOJyYeHHeM OyTaHona Hu
3TaHOJIa, MPUMEHSST BOJOPOX M KaranuzaTop (Hampumep, Re/Al,O3). Ctanuro runpupoBaHus
MOXXHO BBIIIOJIHUTH B JIOOOM peaKTope, MOAXOMIINEM Uil MPOBENEHUS MPOLECCOB
TUJPUPOBAHUS.

[0028] C nmomorpto epMeHTanH MOXKHO TIOJNYYHUTh KapOOHOBYIO KHCIIOTY, HarpuMep,
kak ormcano B US APPN 13/177827, noganuom 7 uronst 2011 roma, u US APPN 13/668358,
nomaHHOM 5 HosiOpst 2012 ropa, MOJNHOE OMKMCAHWE KOTOPBIX BKJIFOUEHO B HACTOSIIHIMA
OOKYMEHT TIOCPEACTBOM cCChUTKU. KapOoHOBasi KHCIOTa MOXKET NPEACTaBIATh COOOH,
HampuMep, JIIOO0YI0 KapOOHOBYIO KUCJIOTY, comepskamyo oT 1 no 20 aTomoB yriepona u ot 1

1o 5 rpynn kapooHoso# kucnotsl (-CO.H) (Hampumep, ot 1 no 10 aromos yriepona u ot 1 no
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4 rpynm kapOOHOBOH KHCJIOTHI, OT 1 10 5 aromoB yriepona u oT 1 no 3 rpynmn kapOOHOBOM
kucinoTel). Hanmpumep, HekoTopble KapOOHOBBIE KHCIIOTHI, KOTOPbIE MOXKHO HCIOJB30BATh B
crioco0ax, OMMCAHHBIX B HACTOSIIEM JOKYMEHTE, MPENCTAaBJISIOT COOOH YKCYCHYIO KHCIIOTY,
NPONHOHOBYIO KHCIIOTY, BHUHHYIO KHCJOTY, MAaJOHOBYIO KHCJOTY, SIHTAPHYIO KHCIIOTY,
TJIyTapOBYI KHCIIOTY, AOUIUHOBYIO KHCJIOTY, OEH30HHYIO KHCJIOTY, (ITaneByr KHCIOTY,
MaJIEMHOBYI0 KHCJIOTY, TJIFOKOHOBYKO KHCJIOTY, TPaBMAaTHHOBYIO KHCJIOTY, MYKOHOBYIO
KHCJIOTY, MACISTHYI0 KHCIIOTY (HampuMmep, H-MACsIHYEO KHCJIOTY, W30MACISIHYIO KHCIIOTY),
BAJIEPHAHOBYIO KHCIJIOTY, KallPOHOBYKO KHCIIOTY, JIAyPHHOBYIO KHCJIOTY, MNAJIbMHUTHHOBYIO
KHCJIOTY, CTEAPUHOBYIO KHUCJIOTY M apaxHUHOBYIO KHCIIOTY.

[0029] Caxapa u3 Ouomacchl MOTYT BKJIIOYATh OAWH WM 0Oojiee caxapoB. Hampuwmep,
HEKOTOpble (DePMEHTHPYIOIIUE BUIBI MHKPOOPraHM3MOB MOTYT MOTPeONsATh Oojiee OFHOTO
caxapa OJHOBPEMEHHO WJIH TMOCIenoBaTelbHO. Hekoropble (epMEHTHpPYIOIINE BHIIBI
MUKPOOPTAHU3MOB TMPEIMOYNUTAIOT OIWH caxap. Hampumep, HEKOTOpPbIE MHKPOOPTaHU3MBI
MOTYT MPEATIOYnTaTh (GepMeHTanno (PPYKTO3bl, Kak OomucaHo B 3asiBke Ha mateHT PCT Ne
PCT/US12/71097, nomannoii 20 nexabpst 2012 rona, rae B KadecTBe rocy1apCcTBa, B KOTOPOM
3asIBUTENIb HAMEPEH MONy4uTh maTeHT, ykasanbl CIIIA, u onyOMMKOBaHHON Ha AHTIMHCKOM
si3pike. HeoOs3aTenbHO, caxapHbIi pacTBOp MOXKHO oOpaborare mepen JroOoH cramueit
dbepmentaumuu. Hampumep, ocaxapeHHbBIH pacTBOp, MOJYYEHHBIH ¢ MPUMEHEHHEM CIIOCOOOB,
OMHCAHHBIX B HACTOSAIIEM IOKYMEHTE, MOJKHO IIOIBEPTHYTh OUMCTKE W/WiIM 00paboTaTh
MOCPEACTBOM  (UJIbTPALIMK (HAPUMEP, B TOM 4YHCHE, QUIBTPALMH C NPUMEHEHHEM
BpaIAIOLIErocss BaKyyMHOro OapabaHa), Xpomarorpadum (Hampumep, xpomartorpaduu ¢
NICEBIONBIKYIIIUMCSL CIIOEM), 3JIEKTPOIUANN3A, B TOM YHCIe OUIONSIPHOTO 3JIEKTPOAUANN3A,
KPUCTAUTU3ALMM W KOMOMHAIIMA TMepednuciIeHHblx crnocodoB. HeobGs3arenbHo, obpaboTka
MOYKET BKJIFOYATh (PEPMEHTALIMIO OJTHOTO caxapa B CMECH JIBYX CaXapoB U yIaJEHUE MPOIYKTa
¢dbepMeHTanny, IPU 3TOM OCTABINUIICS CaxXapHBIA PacTBOP IO CYLIECTBY IMPEACTABISIET COOOM
BTOpPOH caxap, KOTOpBIH Jierde HCIMOJb30BaTh, HANPUMEP, MOABEPTHYB BBIACICHHIO H/IIIH
dbepMeHTaLIMKU (HATIpUMEpP, C TMOJyYeHUEM KapOOHOBOH KHCIOThI). HekoTopble TUMHYHBIE
crocoObl  OYUCTKM W/mnu  OOpabOTKH, KOTOpPbIE MOJKHO HCIOJb30BaTh, OIMUCAHBI B
HAXOJSALINXCSl B TPOLECCE OTHOBPEMEHHOTO PACCMOTPEHMs IPENBAPHUTEIBHBIX 3asBKAaX Ha
narenr CHIA 61/774775, 61/774780 wu 61/774761, omnucaHne KOTOPBIX BKIIOYEHO B
HACTOSIIUI JOKYMEHT IOCPEACTBOM CCBUIKH. B HEKOTOPBIX Cly4asix, UCTOYHHK OHOMACChI
MOXeT oOecrednTh Oojiee BBICOKOE KOJMYECTBO MO CYIIECTBY TOJBKO OIHOIO caxapa,
HarpuMep, HEKOTOpbIe BHUABI OYMaKHOHW MPOAYKLMH, XJIOMOK M Jpyras Oumomacca, KOTopas

IMOYTH IOJIHOCTBIO ABJIACTCA MCTOYHHMKOM TIJIFOKO3BI C He6OJ'II:>LHI/IM, €CJIN U €CTh, COOACPIKAHUEM
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KCHJIO3bI. Jpyrue ucTouHuKH OMOMAcChl MOTYT OOECTIEUNTh IIIABHBIM 00pa3oM KCHIIO3Y H/HIIH
JIUTHUH.

[0030] Hekotopele mopxonsmue MUKPOOPTAHU3MBI, MPOAYLUPYIOLIHE OyTHUpaT, MOTYT
BKJIFOYATh C. saccharobutylacetonicum, C. saccharoperbutylacetonicum, C.
saccharobutylicum, C. Puniceum, C. beijernckii, C. acetobutylicum, C. acetobutylicum, C.
roseum, C. aurantibutyricum, C. felsineum wn C. tyrobutyricum. MoxeT ObITb LIe1ecO00pa3HbIM
BBOAWTH BO Bpemsi (epMeHTanmu 1T0OABKH, HAMPUMEP, KHUCIOTHI, OCHOBaHWs, OydepHbIe
pacTBOPBI, AMUHOKHCIIOTBI, BUTAMHHBI, ChIPYIO MENACCy, YCUICHHYIO CPeay Ul KIOCTPUIUN
(RCM), WOHBI METaJJIOB, NPONIKEBOU 3KCTPAKT, KyOOBBIE OCTATKH, MSICHBIE SKCTPAKTHI,
OBOIIHBbIE 3KCTPAKTHI, MENTOHbI, HCTOYHUKHU yriepopa u Oenku. Hampumep, Moxker ObITh
noJie3HbIM J100aByieHre HoHOB MeTaioB Fe, Mn, Mg, Na, Cu, Zn u ux koMOuHarmii. Moryt
OBITh TOJIE3HBIMH W Apyrue A00aBKH, HANpHUMEp, M-aMHHOOEH3OHHBIE KHUCIOTHI, XOJHH,
WHO3UT, THAMHH U aJIbOYMHH.

[0031] [IpennodrurenbHOM TOOABKOM, KOTOPYI) MOXKHO UCTIOB30BATh, SBISETCS KyOOBBIH
OCTaTOK OT (hEPMEHTHPOBAHHOTO OCAXAPEHHOIO JIUTHOLEIUTIOJO3HOTO WM LEJUTIOJIO3HOTO
Marepuaia (Harmpumep, Onomaccsl). Hanpumep, npu npoxskeBol pepMeHTaLMN 0CaXapeHHOTO
MaTepuaia, OINHCAHHOIO B HACTOALIEM JOKYMEHTE, IOJIydaroT 3TaHOJ, KOTOPbIM MOMKHO
OUCTHJTUPOBATh ¢ TOJy4YeHHeM KyOoBOro ocratka. KyOoOBbIi OCTaTOK, COIEpIKaIIHid
IPOKKEBBIE KJIETKH M OTpaboTaHHYI OHMoMaccy (Hampumep, JIMTHUH, He)epMEHTHPOBAHHBIE
caxapa, OenKv) MOXHO NPUMEHITh B KadecTBE N00AaBKM NPU BTOPUYHON (hepMEeHTaLUH.
HeoOsi3aTenbHo, mepen npUMEHEHHEM KyOOBBIH OCTATOK MOXKHO OYHCTHTb, HAIPUMED,
crnoco0aMu, ONMHMCAHHBIMH B  HACTOSIIEM JOKYMEHTe (Hampumep, C NPUMEHEHHEM
BPALIAIOIINUXCA BAKYYMHBIX OapabaHHBIX (PHUIBTPOB, XpomaTorpaduu C TCEBAOABIIKYIIAMCS
CJIOEM U YCOBEPLICHCTBOBAHHON XpoMaTorpaduu ¢ NCEBIOABHKYIIUMCS CII0eM, (PUIIBTpaLHy,
ocaxxaeHus). KoHLeHTpaluss TBepAbIX BEIIECTB (HampuUMep, PacTBOPEHHBIX W/WIH
CYCIIEHIMPOBAHHBIX TBEPABIX BEIIECTB) MOXKET COCTABIIATH IO MEHBLICH Mepe MPUMEpHO S5 %
Macc. (Harpumep, o MeHblel mepe npumepHo 10 % macc., o MeHblluel Mepe npumepHo 20
% macc., o MeHbllell Mepe npuMepHo 20 % macc., o MeHblel Mepe npumepHo 30 % macc.,
no MmeHbluel Mepe npumepHo 40 % wmacc., mo MeHblieil Mepe npumepHo 50 % macc., no
MeHblel Mepe npumMepHo 60 % macc., ot npuMmepHo 10 1o 90 % macc., ot npumepso 20 1o 60
% wmacc.). KyOoBbIli OCTaTOK NMPUMEHATh HEMOCPEACTBEHHO B AMCTILIIILIUU MM €0 MOXKHO
pa3daBUThH PacTBOpUTENIEM (HapUMeEp, BOJIOM) M UCTIOIB30BATh B BUIE TI0 MEHbIIEH Mepe 5 %
Macc. KyOOBOro ocraTtka B pacTBopuTene (Hampumep, rmo Mesineil mepe 10 % wmacc., 1o
MeHbiuel mepe 20 % macc., mo menbineit mepe 30 % macc., o menbleit mepe 40 % macc., ot

npumepHo 10 no 80 % macc., ot npumepHo 10 no 60 % macc., ot npumepHo 10 no 50 % macc.,
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MOYKHO TIPUMEHATh B KOMOMHALIUK C IPpyroil 700aBKOH, OMMMCAHHON B HACTOSIIEM AOKYMEHTE,
U IONOJIHUTENbHBIMY CaxapaMu (HarmpuMmep, MII0KO30M W/HUIN KCUII030M).

[0032] IMpu ¢epmentauu pH ¢depMeHTUPYEMOI Cpeabl MOMKET SBJISTHCS BasKHBIM
napaMeTpoM C TOYKH 3PEHHUS] KOHTPOJIHMPOBaHMS mpouecca. bydepHble pacTBOpHI, Hanmpumep,
doctarHele, cynbpaTHble W aneTaTHble OygepHble pPacTBOPBL, MOMOTAIOT MOANEPKATh
3amanHoe 3Hadenue pH. s monaep:kaHus w/uiaM U3MEHEHUs1 Wi peryiauposanus pH MokHO
TAKXKE€ OCYINECTBUTH A00aBIIEHHE KUCIOT W OCHOBAaHUH (Hampumep, TMAPOKCHIA aMMOHHMS,
TUAPOKCUIOB HATPUS M KaJHsA, YKCYCHOW KHCJIOTBI, CEPHOW KUCIOTHI, (HOCHOPHOI KHCIOTHI,
a30THBIX KHUCIOT) mepen (QepmeHranueir, mocie u B mnpouecce ¢(epmeHTaunu. llpu
¢depmenTauny, ontuManbHoe 3HaueHue pH cocramiser oT mpumepHo 2 1o 8 (Hampumep, OT
npumepHo 3 no 8, or mpumepHo 4 no 8§, or npumepHo 4 no 7). [lognep:kanue pH BbIme
KPUTHYECKOIro 3HAu€HUs, HallpuMep, Bbllle NpuUMepHO 3 (Hampumep, Bbllle NpUMepHO 3,5,
BbILIIE MPUMEPHO 4), mMyTeM 100aBJIEHHS OCHOBAHUS YaCTO MO3BOJSIET YIYYIIUTBH IMPOLIECC
¢depmenTaunn. Takoe peryiupoBaHHE MOXET ObITb OCOOEHHO BaXXKHBIM MMpPHU NPHUMEHEHUH
KHUCJIOTONPOAYLUPYIOLINX OaKTEePHid, TTOCKOJIBKY KHCIbIE MPOAYKTHI MOT'YT NOHMWXKaTh pH mpu
¢dbepMeHTanny 10 3HAUYEHHUH, KOTOPBIE SBISIFOTCS] TOKCHYHBIMHU IS MUKPOOPTaHU3MOB.

[0033] Kpome Toro, onpenensromuM W BaKHBIM NapamMeTpoM NpU (PepMEHTALUH MOXKET
ObITh TeMIIepaTypa. OnTUManbHO, TEMIEPATypy MOAACPIKUBAIOT B JUAMTa30HE OT puMepHO 20
1o 50 °C (mampumep, ot npumepro 20 no 40 °C, ot mpumepso 30 go 40 °C). B HekoTOpbIX
ciy4yasix ANl CTUMyJupoBaHust  TpeOyemoil  ¢asel  ¢epMeHTauuu,  Harmpumep,
KHCJIOTOOOPA30BaHUs, COJNBBEHTOreHe3a, (a3l JIOrapupMHUUECKOro pocTa, CHOPYISILHNY,
MOYKHO HCIIOJIb30BaTh Oojieeé HU3KHE WM Ooliee BBICOKHE TEMIIEPaTypbl OTHOCUTENBHO
ONTUMAJIbHON TEMITEPATYPHI.

[0034] s aHa3pOOHBIX MHKPOOPTaHM3MOB NPENNOYTHTEIBHO MPOBOAUTH (PEPMEHTALIHIO
B OTCYTCTBUM KHCJIOPOJa, HAIIPUMEp, MO MOAYIIKOW MHEPTHOIO rasa, Takoro kak N», Ar, He,
CO; i ux cmecu. Kpome Toro, cMecb MOXKHO MOCTOSTHHO 0apOOTHpPOBATh HHEPTHBIM a30oM,
NPOXOIAIINM uepe3 Oak miu OHOpeakTop BO BpPEMsl YaCTH TPOLIECCa WJIM BCEro IMpoLecca
(dbepMeHTaLUH.

[0035] DepMeHTUPYIOLIUI WIH ocaxapUBarOIIUN MHUKPOOPTraHU3M MOKHO
UMMOOHMIIN30BaTh Ha ToaJIoxkKe. Harmpumep, mpuMeHeHne TaKoro MpoLecca ONUCAaHO B MATEHTE
CHIA 5563069. MukpoopraHu3M MOKHO PacroJIOKUTh Ha MOJIOKKE M3 LEJUTFOJIO3HOTO WIIH
JUTHOLICJUTFOJIO3HOTO MaTepuaia, Kak omucaHo B 3asBke Ha mateHT CIIIA No 12/782543,

IMOJIHOEC OIMMCaHUuEe KOTOpOfI BKJIFOYEHO B HaCTOﬂH_II/Iﬁ AOKYMEHT NOCPEACTBOM CCBLIIKH.
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[0036] IIpoaykT epMeHTALIIK MOXKHO YAAIUTh U3 (PEPMEHTUPYEMOH Cpebl ¢ MOMOIIBIO
MOOBIX TOAXOIAIIMX CcpeacTB. Hampumep, MacisHyl0 KHCIOTY H JAPYTHE HPOXYKTHI
(dbepMeHTaIMN MOXKHO YIAJIUTh/OUYUCTHTD MyTeM A00aBIeHHUs K (PepMEHTALIMOHHOMY PacTBOPY
OCHOBaHUs, 100aBJIEHUS K (PEPMEHTALIMOHHOMY PACTBOPY KHCIJIOTHI, C TIOMOLIBIO SKCTPAKIIHY,
¢unbTpaunu, HeHTPUQYTUPOBAHUS, AUCTWUALMH, (QUIBTPALMUA B MEPEKPECTHOM IIOTOKE,
MeMOpaHOW (pUIBTpPAIlUK, TIEPEHOCA, SJISKTPOAHANN3a, ancopOIUKM W/WIU CBSI3bIBAHUS CO
CMOJIOH WM JAPYTMM TBEPAbIM BELIECTBOM W KOMOHMHALMI NEPEYUCIEHHBIX CIIOCOOOB.
HeoOs3aTenbHO, Mocine OYMCTKH, €CIM YKAa3aHHBIH MPONYKT SIBISIETCS BJIAXKHBIM, €r0 MOYKHO
BBICYLINTb, HAIPUMeEp, MyTeM MPUBEAEHUS NPOAYKTAa B KOHTAKT C MOJEKYJAPHBIMU CUTaMH
WIA JPYTHMU OCYIIUTENSIMH (Hampumep, CcynbhaToM HATpusi, CyJabparoM MarHus).
OKCTPaKLMOHHBIA CNOCO0 I OPTaHMYECKUX KHCIOT, BKJIIOYAOIUN O0pa3oBaHHE anayKTa
AJKMJIAMHHA B BOJHOM PacTBOpE, KOTOPBIHA 3aTeéM MO)KHO 3KCTParupoBaTh M3 BOXHOU (a3wl,
onucaH B 3asBke Ha mateHT CIIA Ne 12935075, nmomannoii 27 maprta 2009 ronma, mojHOe
ONMCaHWE KOTOPOW BKIJIIOUEHO B HACTOSIIUN JOKYMEHT MOCPENCTBOM ccbUlkH. CornacHo
OJHOMY M3 IMPEANOYTHTENbHBIX BAPHAHTOB PEANTU3ALNN H300pETeHNUs OPTaHUYEeCKHE KUCIOTHI
(HampuMep, MACISHYI KHCJIOTY) MOXKHO SKCTparipoBaTh IMyTeM ancopOuun/o0pa3oBaHUs
aANyKTa/CBA3bIBAHUS C TBEPAOH MOAJOXKKON, HAmpuMep, MOAJOKKONH M3 CMOJIbI, TBEpAOH
MOJJIOKKON W/UIIH NOJUMEPHON MOAIOKKOMN.

[0037] CornacHo HEKOTOPBIM BapHAHTAM peANTH3aLUN H300peTeHHs (epMEHTUPOBAHHBIN
IPOAYKT MOXHO 3KCTPAarupoBaTh HEMOCPEACTBEHHO M3 (PEPMEHTALIMOHHOTO PAcTBOPA WM H3
pacTBopa, KOTOPbIA ObLI MOABEPTHYT MUCTHIUALUN. DKCTPArHPYIOLUIUN PACTBOPUTENb MOXKET
NPEACTaBIATh COOOH, HAapUMep, CIIUPT, MPOCTOH 3¢up, MaciIo (HarpuMep, KaCTOPOBOE MacIo,
KOKOCOBOE€ Maclio, MajbMoBOe Maciio). Hanpumep, B ciyuae skCTpakiiui KapOOHOBOH KHUCIOTHI
(HarmpuMep, MAacsIHOH KHCIIOTbI) HEKOTOpblE OCOOEHHO TMOJIE3HBIE CIHPTHI MPEACTABISIIOT
co0Oi1 KUpHBbIE CIHUPTHI, HAIPUMEDP, conepkamque oT 6 no 20 aromoB yriepona u ot 1 1o 5
CHHUPTOBBIX (YHKUMOHAIBHBIX TPYNI (HApuUMep, H-TEKCAHOJN, H-OKTaHOJ, H-IEKaHOJ, H-
NOAEKAHOJ, JaypUJIOBBIA CIHUPT, MUPUCTUIIOBBIM CIHUPT, LETUJIOBBIA CIHUPT, CTEAPUIIOBBIN
CIUPT, OJIEUJIOBBI CHUPT, JUHOJEUJIOBBIH CIHUPT, U30MEphl MEePEUUCIEHHBIX CIUPTOB U HX
koMOuHanmm). Ilepen skcTpakuuell KUCIOTY MOXKHO TOABEPTHYTh NMPOTOHHPOBAHHIO MyTEM
00paboTKM pacTBOpa, COMEPIKAIIEro YKA3aHHYK KHCIOTY MHHEPAJbHOW KHUCIOTOW st
noseneHus BenuunHbl pH 1o npumMepHo 3 (Hanpumep, OT IpUMepHO 2 110 4).

[0038] Kucnoty MoOXHO 3TepuUIMpOBaTh, KaK OMHCAHO B HACTOSIIEM IOKYMEHTE, C
nojiydeHueM cioxkHoro s¢upa. Kpome Toro, ams stepuduranvy  MOJYYEHHOH TMIpH
(depMeHTaIMNM KHUCIOTBI MOXHO TMPHUMEHSATh CHOHUPTHL, TEPEUHCIEHHBIE B HACTOSIIEM

IOKyMeHTe. JTepru(UKaLN0 MOKHO BBITOJHUTh B SKCTPAKLMOHHOM pacTBope. Hampumep, B
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SKCTPAruPYIOIIUNA  PaCTBOPUTENh MOXKHO A00aBUTh crnupt. Ecom  skcTparupyromiuit
pacTBOPUTENb MPEACTABISAET COOOH CHMUPT, TO YKa3aHHBIA CHUPT MOXKHO HEMOCPENCTBEHHO
UCTIONB30BATh IS STepU(PUKALINH C KOHLIEHTPUPOBAHUEM TN pa3OaBIeHUEM CIHpTa WK Oe3.
Hanmpumep, MaciasiHyr0 KHCIIOTY, TOJYYEHHYIO TMpU (epMeHTauuud OHOMAacChl, MOXHO
NPOTOHHPOBATH MyTEM A00aBIEHHs K (PEPMEHTHPOBAHHOMY PAacTBOPY CEPHOH KHCIIOTHI. 3aTeM
MAacCJISIHYKO KHCJIOTY MOKHO AMCTUJUIMPOBATH U3 MOAKUCIEHHOrO pacTBopa. Jlanee AUCTUILIAT
MO>KHO JKCTParupoBaTb B CHOUPT (Hampumep, H-OkTaHoJd). K 3KkCTparnpoBaHHON KHCIIOTE
MOXHO JOOABUTH KHUCIOTHBIA KaTalu3aTop, W HArpeBaTh CHHPT M PACTBOP C TOJyYEHHEM
CJIOJKHOTO 3(Hpa. ABTEpHATUBHO, (PEPMEHTUPOBAHHBIA PACTBOP MOKHO MOAKUCIUTD U 3aTEM
HEINOCPEACTBEHHO SKCTParupoBaTh CHOUPTOM (Hampumep, okTaHojoM). [lanee cMech MOXKHO
sTepuGUIIPOBATE.

[0039] CornacHO HEKOTOPBIM BapUaHTaM peaH3aluy U300peTEeHUsI CMOJIbI, IPUMEHSIEMbIe
1T ancopOUMy OPTaHMYECKUX KUCIIOT (HampuMep, MaclssHOW KHUCJIOTBI), MOTYT MPENCTaBISATh
co0oi momumepsl ¢ MOHOOOMEHHBIMH CBOWCTBAMM, HANpUMeEp, COAEpIKAaIie YEeTBEPTUUHBIC
aMHHOBBIE (PYHKLHOHAIBHBIE TPYIIIbI, KOTOPBIE CIIOCOOHBI K MOHHOMY OOMEHY C KHCIIBIM
npotoHoM kucioTel. Hanmpumep, Amberlite™ IRA 410, Amberlite™ IRA-67, Amberlite™ 96,
Amberlite™ XAD-1180M, Amberlite™ XAD-2, Amberlite™ 400 u Amberlite™ JRN150.
PactBop, conepskammii OpraHNYECKy0 KHCIOTY, MOYKHO IIPUBECTH B KOHTAKT ¢ HOHOOOMEHHON
CMOJION MyTeM NPONyCKaHMs pacTBOpa depe3 HacalOUYHYH KOJIOHKY (Hampumep, CTEKJISIHHYIO,
METaJUTMYECKYI0, IUIACTMAcCOBYI0) co cMoiyoi. Heobs3arenpHO, pacTBOp, COAep Kaiuii
OpPTaHUYECKYI0 KHCJIOTy, MOXHO OOBEOUHUTH CO CMOJIOH B cocyne (Hampumep, B
NEPUOANUYECKOM PEXUME) U MepeMelInBaTh (HalpuMep, BCTPAXUBATh, CMELINBATh) B TEUEHUE
OT HECKOJIbKMX MMHYT 10 HECKOJIbKMX 4acoB (Hampumep, oT 1 MuHyThHl a0 24 yacos, oT 1
MHUHYTBI A0 12 9acoB, oT 1 MUHYTHI A0 8 4acoB, OT 1 MUHYTHI 10 4 4acoB, OT 1 MUHYTHI 110 1
yaca, or 1 waca 10 4 uacos, or 1 yaca no 12 dacos). PacTBop, oOenHEHHBIH OpraHUYeCcKON
KHCJIOTOH, MOKHO JI€KaHTHPOBATh MM OT(PHIBTPOBATH OT CMOJIbI B MEPHOAMYECKOM PEKUME
4yepe3 MPOMEKYTOK BPEMEHH, TOCTATOYHBIN ISl ancopOHMpOBaHUs/CBSI3bIBAHUS MO MEHBIIEH
Mepe HEKOTOPOro KOJIMYEeCTBA OPraHMYecKOW KHCIOThl. [Ipy mnpuMeHeHHH CcrocoOoB
NEPUOJUYECKOTO OTACNEHHUsS MU CIOCOOOB OTAENEHHS B KOJIOHKE KOJHMYECTBO MACIISTHOM
KHUCJIOTBl MOKHO OTCII€KHBATh C IOMOILIBIO JEOOOT0 MNOAXOnAIIero crocoba, Hampumep,
aHaJlM3a paBHOBECHOIO napa, TutTpoBaHus u BOXX.

[0040] Cwmony anst ancopOUpOBaHUsI OPraHUYECKON KUCIOTHI MOXKHO MPUBECTH B KOHTAKT C
(bepMEeHTaMOHHBIM PAaCTBOPOM BO BpeMsl Mporecca (pepMEeHTAlH WK TOCe 3aBEPLISHHS
depmenTauusa. Hampumep, akTHBHYIO (EPMEHTHPYEMYIO Cpeny MOXKHO IPOKadaTb dYepes

KOJIOHKY CO CMOJIOHW HJTH YKa3aHHYIO CMOJTy MOKHO 10OaBUTh B (hepMEHTATUBHBIN OYJIbOH.
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[0041] Hanpumep, opraHndeckyro KUCIOTY MOXKHO YAQIUTh U3 CMOJIbI TyTE€M MPUBEIEHUS
B KOHTAKT CMOJIbl U CBA3aHHON OpraHM4eckod KHCIOTHI C KHCIBIM pacTBopoM. Hampumep,
KHMCJIBIH pacTBOpP MOXKET BKJIIOUaTb MUHEPAIbHYIO KHUCIOTY (Hampumep, COJIIHYIO, CEpHYIO,
¢dochopHyt0, a30THYIO KHUCIOTY) WM KHCJIOTAa MOXET MPEACTaBISITH COOOH OpPraHMYEcKyHo
KHUCJIOTY (YKCYCHYIO KHCJIOTY, TPU(PTOPYKCYCHYIO KHCIOTY). B Lenom, mpeanodrurensHO
UCIIONB30BaTh KHUCIOTY ¢ HU3KUM 3HadeHueM pKa, Hampumep, mpumepHo Huxe, yeM pKa
MAaclIsiHOH KHCJIOThI, Hampumep, ¢ pKa meHee mnpumepHo 4, MeHee NpuUMEpHO 3, MeHee
npumepHo 2. pH pacTBopa nmocie NoAKUCIeHUs ONTUMAJIbHO COCTABIsIET OT NMpuUMepHO 1 110 6
(Hampumep, oT mpuMepHO 2 m0 5, orT npumepHo 2 a0 4). Jias oOnerdeHus: 3KCTpaKIUH
OPTaHUYECKON KHCJIOTBI HWJIM COJM OPraHWYECKOH KHCJIOTBI W3 CMOJIBI MOXET OBITh
MPEANOUYTUTENBHBIM HCIOJIb30BaTh PAaCTBOPUTENb, COAEPXKALIUN WM HE COAEp Kalluil BOMY.
Hanpumep, pacTBOpHUTENs MOXKET INMPEACTABIATh COOOW CHHPT (HANpPUMEp, METAHOJ, STaHOIN,
NpOMNaHoy, OyTaHOJA WM CHHPTHl JKUPHBIX KHCIOT, OIHCAHHBIE paHee), MpPOCToh 3¢dup
(HampuMep,  OMATHIOBBIM  3¢dup, TerparuapodypaH, METUI-TpPeT-OyTHIOBBIA  3¢dwup,
OUHM3OTIPONIUIOBBI  3Up), AaLETOHUTPWJ, aleTOH, OyTwiauerar, AuUMEeTHI(HOPMaMHUI,
STHJALETAT M HUX KOMOMHAIMHU. YKa3aHHbIE COCAMHEHHS MOXKHO OOBEAMHATH B JIOOOM
MPOIIEHTHOM COOTHOIIEHHH C BOAOH U Ipyr ¢ Apyrom. IlpenmnouTurenpbHblil ciocod yaaneHus
aICcOpOUPOBAHHON OpPraHUYECKOW KHUCJIOThI M3 HACAOYHOH KOJIOHKH CO CMOJIOH COCTOUT B
SJIOMPOBAHUU C MOMOIIBIO MOAKUCIEHHOIO CIUpTa (HampuMep, STaHoJa W/WIM MeTaHosa C
nobaBleHNEM  KHUCJIOThI) HWJIM  pacTBOpa MOJKUCIEHHOrO  CIUPTA/BOIBI  (HAmpUMep,
STaHOJA/BOABI, METAHOJA/BOABI ¢ MoOaBIeHUEM KUCIOTHI). Ilocne ynaneHus: KUCIOThl CMOJIbI
MOYKHO HCTOJIB30BATh MOBTOPHO, HANIPUMEP, MyTEM MPOMBIBAHUS M30BITOUYHBIM KOJIHYECTBOM
MOJKUCIIEHHOTO  pacTBOpa C TOCJHEAYIOUIMM TPOMBIBAHUEM BOIOW, HEOOs3aTeNbHO,
JEeUOHU3UPOBAHHON BOAOM.

[0042] ITonKuCNeHHBIH 3IF0EHT/3KCTParupyroImui pacTBOp, MOJYYEHHBIH npu oOpaboTke
CMOJIBI, conep Kamuii KapOOHOBYIO KHCIIOTY, MOXKHO HEWTPalM30BaTh NyTeM A00aBIEHHS
OCHOBaHUs. B pe3ynbprare Takoi Mpomenypbl MOXKHO TOJYYUTh COJIb KapOOHOBOHW KHCJIOTHI.
Conu kapOOHOBOH KHCIOTBI MOXKHO MCHAPUTH IO CYXOCTU M 3aTEM BBICYIIHTb B CYIIMJIBHOM
mkady (Hanpumep, pu Temmeparype ot 80 no 100 ° C). Jlanee coii MOKHO UCTIOJB30BATh B
peakuusx STeprupruKaLuH MPH HEOOA3aTENbHOM ITOBTOPHOM MOIKUCIICHUH TIepe]] peakiue.
[0043] B xadecTBe anbTepHATUBBI MOJKUCIEHUIO I YAAJIEHUS OPraHUYeCKON KHUCIIOThI U3
CMOJIBI, KHCIIBI TIPOTOH OPTaHUYECKOH KHUCIIOTHI MOJKHO YIAIUTh C IMOMOIIBI0 HOHOOOMEHA C
KaTHOHOM C TIOJIy4Ye€HHEM COJIN OpPraHMYeCKON KHCIOThl. Hexoropble mopxonsmue s oOMeHa
WOHBI BKJIFOYAKOT, HATIPUMEP, UOHBI YETBEPTUYHOIO aMMOHUS, UOHBI LIEJIOYHBIX METAUIOB U

HOHBI HICJIOYHO3EMEJIbHBIX MCTAJIJIOB, HOHBI MIEPEXOAHBIX METAJIJIOB U UX KOM6I/IHaLII/II/I. Taxkum
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00pa3zoM, MOJYYEHHYI0 COJIb KapOOHOBOHM KHCJIOTHI MOYKHO JIOTIOJIHUTENBHO 00paboTarh, Kak
OBLJIO OMHCAHO paHee.

[0044] IMonydyenne CnoOKHBIX 3(QUPOB, OMUCAHHBIX B HACTOSINEM JOKYMEHTE, W3
KapOOHOBBIX KHCJIOT MOKHO BBINOJIHUTH TyTEM NPUMEHEHUs 0OOro CIUpTa, HAmpumep,
CIIUPTOB, copepkaiux ot 1 1o 20 aToMoB yriieposa u oT 1 10 5 cnupToBBIX TPy (HapuMep,
ot 1 no 10 aromoB yriepona u ot 1 1o 4 cnuproBeIx rpymnm, oT 1 1o 10 aromMoB yriepoaa u oT
1 mo 2 cnmptoBbIX Tpymm). Hekoropble THMUYHBIE CIUPTHI MPEACTABISAIOT COOONW METaHOI,
3TAHOJ, MPOMAHOJ, H-OyTaHOJ, H-TeKCaHOJ, H-OKTaHOJI, H-A€KaHOJI, H-OJEKAHOM, JIayPHUIIOBbINA
CIUPT, MUPUCTUJIOBBIA CIUPT, LETWIOBBIA CIUPT, CTEAPUJIOBBIM CIUPT, OJICUIOBBIA CIUPT,
JIMHOJIEWJIOBBIN CIUPT, AUOJBI (HAIPUMEP, STUJICHIJIUKOJb), TPHUOJBI (HAIpUMED, INIHLIEPUH),
MOJIMOJIBI, W30MEPhl YKA3aHHBIX COCOUHEHWH M MX KOMOMHALMHU. JTepuPUKALUIO MOYKHO
BBIMTOJIHUTH NMPHU M30bITKE CITUPTA, HAPUMED, IIPU MOJIIPHOM OTHOLIEHHWH OT MpUMepHO 1 1o
50, ¢ mpuMeHeHHEeM pa30aBISIOIMEro pacTBopuTeNs win Oe3 Hero. Peakuuto stepudukanum
MO>KHO BBINIOJHUTB IIpU TemnepaTypax ot npumepHo 80 no 300 ° C (Hampumep, OT NPUMEPHO
80 mo 200 ° C, ot npumepno 80 no 150 ° C) u npu pasneHusix ot npumepHo 1 no 30 atm (ot
npumepHo 0 no npumepno 3 MlIla) (nanpumep, ot npumepHo 1 no 20 atm (ot npumepso 0,1
MIla no npumepHo 2 MlIla), or npumepso 1 1o 10 at™ (ot npumepso 0,1 MlIla no npumepHo 1
MlIla)). CornacHO HEKOTOPBIM BapHAaHTAM pPEATH3ALMHU H300PETEHHUs HCIIONb3YEeMbIH CITUPT
BKJIFOYAET CIUPT, MOJYYEHHBbIH NMpH (pepMEeHTAMH OCaXapeHHBIX JUTHOLEIUIFOJIO3HBIX HIIH
LIEJUTIOJIO3HBIX ChIPbEBBIX MaTepHalioB, HAlpUMep, KaK OMNMCAHO B HACTOSINEM AOKYMEHTE,
MOYKHO HCTIOJIB30BATh 3TaHOJN W/miu Oyranon. Kpome Toro, CiupT MOXKHO MOJNYYUTh U3 IPYTUX
BO30OHOBJIsIEM HCTOYHHKOB caxapa M C TPUMEHEHHEM JPYIHX CIIOCO0OB, Hampumep,
yKa3aHHble MCTOYHMKM MOTYT BKJIIOHWAaThb KpaxMajl W caxapa, MOJyuYeHHble U3 KYKYpPYy3HBIX
3epeH, CaXxapHOro TPOCTHUKA, (PPYKTOB, OOOOBBIX W/MJIM CBEKJBI. JTAaHON W OyTaHOJ
NPEACTABISIFOT OO0 0COOEHHO MOIAXOASALINE CITUPTHI, KOTOPhIE MOYKHO MOJYYHUTh CIIOCOOOM,
ONMCAaHHBbIM B HACTOALIEM AOKyMeHTe. KpoMe TOoro, cnupT MOXKHO MOJYYHUTh U3 UCTOYHHMKOB
yIJI€BOAOPOAA.

[0045] Peakuuio stepudpukanuyn MOXKHO OOJErdMTh MyTEM MPUMEHEHHs KaTaau3aTopa,
HarpuMep, KHUCIOTHOTrO Kartanu3atopa. KHCIOTHBIN KaTraau3aTop MOXKET ObITb FOMOTEHHBIM
WIM TreTeporeHHbIM. HekoTopble mNoAXOAsiliHe TOMOT€HHblE KHCJIOTHBIE KaTaJu3aTophbl
BKJIFOYAIOT CepHYIO, (ocHOpHYI0, a30THYI0, CONSHYI0 U TPUPTOPYKCYCHYIO KHCIOTY.
I'ereporeHHbIe KHCIOTHBIE KATAJM3aTOPHI BKJIOYAIOT CMOJIBI MJIM (PYHKIHMOHAJIH3HPOBAHHBIC
NOJIMMEPBI, HANpUMep, CyJb(pOHMPOBAHHBIE MOJUCTUPOJIOBBIE CMOJBL. KHCIOTBI MOryT
NPEACTaBIATh COOOW  TBEpABIE  KATAIM3aTOpPbl, HANpUMep, TakWe Kak I[EOJIUTH,

Cy.]'[b(bOHI/IpOBaHHbIe YIII€pOahl, OKCHJ AJIFOMHHUA, T'JIMHBI, AJIFOMHUHOCHIINKATHI,
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reTEPONOIUKHUCIOThI, AUOKCH KPEMHHUS M HUX KoMOWHaruu. JlermapaTtupyroline CpencTsa,
HarpuMep, MOJIEKYJSIPHbIE CHUTA, MOKHO TMPUMEHATb HapsAOy C KaTajlu3aTopaMu WIH IOCHe
stepudukauy IS yoajdeHws BOAbL, oOpa3oBaBlieiicss B mporecce sTepudmkanum. s
yIaJeHUsT BOIbl MOXHO TPUMEHATb M JpPyrue CrnocoObl, Hampumep, IUCTWULILHIO C
NPUMEHEHUEM HU3KOKHITALIETO a3€0TPOIIa C TOJY OJIOM.

[0046] CornacHo HEKOTOPBIM BapUaHTAM PEANTHU3ALNN M300PETeHUsT KUCIIOTY (Harpumep,
MAaCIISTHYIO KHCJIOTY) MOKHO TIOIBEPTHYTh 3TepU(UKALMH, [MOKA OHA CBsi3aHA CO CMOJIOH,
NpUMEHSIeMON Ui  ancopOLMM OPraHWYECKUX KHCIOT. 3aTeM CIOXKHBIH 3(pHup MOXKHO
SKCTParupoBaTh B PACTBOPUTEINb, HAIIPUMED, PACTBOPUTEINH, OMMUCAHHBIE paHee, IS yIaJeHUs
U3 CMOJIBI IPOTOHUPOBAHHON KHCIIOTHI.

[0047] CornacHo gapyruM  HeoOsi3aTeNbHBIM — BapHaHTAM — peau3aliil  U300peTeHHs
CIOXKHBIE 3(UPBI MOKHO MOJYYUTH C MOMOIIBI MHUKpoopranusma. Hanpumep, Staphylococci
MOXXHO OOBEAMHUTH C KapOOHOBBIMH KHCIOTAaMH (HANpUMep, MAaclsTHOW KHCJIOTOH) U
CHUPTaMU (HATIPUMeEpP, 3TUJIOBBIM CIIUPTOM) C MOJY4YeHHEM >THiaOyTHpara. Takke MOXKHO
UCTIONB30BaTh Jpyrue KapOOHOBBIE KHCIOTHI, CIIUPTHI U KOMOHMHALIMHM MHKPOOPTaHU3MOB.
Jpyrue cnoxHble 3(pHupbl, KOTOpblE MOI'YT 00pa30oBaThCA M3 KUCIOT U CIHPTOB, MOJYYEHHBIX
W3 caxapoB MO JEWCTBUEM MUKPOOPTaHU3MOB (HAmpumep, S. cerevisiae), BKJIKOYAIOT
M30aMUJIALIeTaT, STHIIKAMPOAT, STHIIKAMPHUIAT, STHIKANpPoar, (GeHWIITHIALETaT, STULIayparT,
STHJIMHUPUCTAT U 3THIINAIBMUTAT.

[0048] Cnoxnblil 5pup MOXHO OTAENUTH OT H3OBITKA CIUPTA, HETPOpEarHpOBAaBLICH
KHUCJIOTBI U NpUMeceil Jo0bIM moaxomsaummmM crnocodoMm. Hampumep, MOXKHO HCIONB30BaTh
TUCTHILISIUIO, XpomaTorpaduto, puasrpanuro. [Ipyu HaTU4IUKU Kakoro-in00 M30bITKA KHCIOThI
€e TaKKe MOXXKHO YIOAIUTh MyTeM TMPOMNYyCKaHUS Haja/uepe3 HOHOOOMEHHBIH MaTepual,
Harpumep, Kak omucaHo panee. Kpome Toro, ciokHbl 3up MOXKHO MPOCTO UCIIONB30BATh B
BUJI€ CMECH, IVIABHBIM 00pa30M, ¢ U30BITKOM CITUPTa, HAPUMEP, B KAUECTBE MPSMOTO TOILTUBA
WIA TOIUTMBHOH HOOaBKH, HAIpHMEp, pacrpenesieMoil B peopMyssaTOpBI, Ui MONyYEHHS
BBICOKOOKTAHOBOT'O TOIUTMBA W/WJIM TOTUTMBHOHN nodOaBku. CrnernuanucraM B JaHHOW obyacTw
TEXHUKH OYEBUIHBI M JPYrHe€ BHIbI MPUMEHEHUS B BHAE CMECH B XUMHUYECKOW, TMHINEBOH
NPOMBIIIJIEHHOCTH, B MPOMBIIIJIEHHOCTH IO TNPOWU3BOACTBY BKYCOBBIX M apOMAaTHYECKUX
CpeAcTB U GapMareBTUIECKON MPOMBIIIIEHHOCTH.

[0049] Opranudeckue KUCIIOTHI, MOJYYEHHBIE CIIOCOOAMU, OMUCAHHBIMU B HACTOSIIEM
IOKYMEHTE, MOXKHO HAaNpsIMyl0 THAPUPOBAaTH C oOpazoBaHweM crupta. OOHAKO mpsiMoe
TUAPUPOBaHUE TPeOYyeT OueHb BBICOKMX NABJICHWH, MPU 3TOM YacTO MPOHCXOAHUT ObICTpast
NE3aKTUBALMSA KaTaJIM3aTOPOB. OJTEpUPHUKALMSA SBIAETCS TNPENNOYTHTEIBHOH, MOCKOIBKY

MO3BOJIACT TPUMEHATDH OoJyiee MsIrKue yCJIOBUA AJIA TUAPOrCcHOJM3A. Haan/IMep, npsAMOeC

17



10

15

20

25

30

35

THAPUPOBaHUE MOXKeT mnoTpedoBaTh pasneHue Boimue 100 atm (mpumepHo 10 MIIA),
temneparypy Bbime 300 °© C u cpoku ciykObl KaTajiu3aToOpOB, COCTABISIOIINE TOJBKO
HECKOJIPKO YacOB JI0 TOTrO, KaK YKa3aHHbIE KaTaJM3aTOPbl HEOOXOAMMO PETeHEPHPOBATH HIIH
3aMeHATb. | MIPOreHONN3 CIOKHBIX 3(UPOB MOXKHO BBINIOJHUTH MpPU TEMIIEpaTypax oOT
npumepro 100 go 300 ° C (mampumep, ot 120 mo 250 ° C, ot 150 mo 300 ° C), naBiaeHUsX
BoiopoAa MeHee npumepHo 120 at™ (nmpumepHo 12 MIla) (Hampumep, oT npumepHo 5 1o 120
at™ (ot mpumepHo 0,5 MIla no npumepno 12 MIla), ot mpumepso 5 no 60 at™ (OT IPUMEPHO
0,5 MIla no mpumepro 6 MIla)), mpu 3TOM (PYHKIHOHHPOBAHHE KATaJIU3aTOPOB MOXKET
MIPOJIOJIKATBCS B TEUEHHUE N0 MEHbLIEH Mepe Jaca (Hampumep, O MEHbIIEH Mepe ABYX 4acoB,
MO MeHbINEH Mepe 5 4acoB, MO MEHbIIeH Mepe 8§ 4acoB, O MeHbInel Mepe 16 dacos, Oosee
ONHOTO IIHS, ABYX MAHEH, HENemo, MeCAL, IOA) IMepeln TeM, Kak ero OyneT HeoOXOmMMO
pereHepupoBaTh WM 3aMEHUTD.

[0050] BaxxHpiIMH mapamerpaMu, KOTOpbIe HEOOXOOUMO YYHUTBIBATH B  MpoIecce
TUAPOTEHONN3a CIIOKHOTO 3(Upa, SBISIFOTCS CTENEHb NPEBPALICHUs H CEIeKTHBHOCTb B
OTHOLIEHUHU TNpoAyKToB. CTeneHb MpeBpalleHuss MOXKHO BbIPa3UTb KakK IPOLIEHTHOE
COJiep’KaHHEe B3aMMOJIEHCTBYIOIIEr0 MpPOAYKTa (HAampuUMep, HCXOAHBIN MPOAYKT/KOHEUHBIH
npoaykt x100%). Kpome Toro, creneHb npeBpallleHHs MOXHO BbIPa3UTb KaK CKOpPOCTb
noTpeOyieHusl HMCXOOHOrO Marepuana (Harmpumep, ciokHoro s¢upa). CeneKTHBHOCTB
npeacTaBisier coOoil Mepy KomMuecTBa TpeOyeMoro MNpoAyKTa, KOTOPBIA MOJYyYarT, IO
CPAaBHEHHIO C HEXEJAaTeIbHBIMH TNPOAYKTAMH (HAampuMep, MOOOYHBIMH MPOIYKTAMH,
NpOAyKTaMHU pasjoxkeHusi). CeNeKTUBHOCTb MOKHO BBIPa3suUTb B BUJE NPOLIEHTA, HANIpUMeEp, B
BU/I€ YUCTOTHI B NPOIEHTaX, WM B BHIE CKOPOCTH 00pa3oBaHUs TpeOyeMOoro MpOIyKTa
OTHOCHUTEJIbHO CKOPOCTH OOpa3OBaHHs HEXENAaTEJIbHBIX IMPOAYKTOB (MM B BHUIE CKOPOCTH
oOpaszoBaHusi TpeOyeMOro MpOAYKTAa OTHOCHUTEIBHO CKOPOCTH TOTPEOJCHUs HCXOIHOTO
nponykTa). Hekoropeie HekenaTenbHble MPOAYKTHI MOTYT MPEACTABISTH COOOH MPOAYKTHI
YaCTUYHOTO BOCCTAHOBJIEHUSI, OJIUTOMEPb! W/UIIH MPONYKThl TEPMUYECKOTO Pa3oKeHUs. XOTs
3TO W HE BCErjga Tak, 4acTo OOHApYKHMBAKOT, UYTO MUMeeTcsl oOpaTHas 3aBUCHMOCTh MEKIY
CKOPOCTSIMH TIPEBPALIEHHUST M CEJEKTHMBHOCTBIO, TaK YTO WHOINA TPYAHO OBICTPO IOBECTH
PEaKLUI0 0 KOHLA C BBICOKON CENeKTUBHOCTBIO.

[0051] IIpu rupporeHonuse MCNONB3YIOT KaTanu3aTopbl. Karamnuszatopsl MOTYT BKIIIOUATh
metauisl Pd, Pt, Os, Ru, Rb, Re, Ir, Rh, Ni, Co, Mo, W, Cu, Zn, Cr, OKCUABI TEPEUNCIICHHBIX
METaJUIOB U UX KOMOMHauuu. B HEKOTOpBIX ciydasx H00aBIsIOT/KOMOMHHMPYIOT BEIIECTBA,
MPEICTABJISIFOIINE COOOH YCKOPUTENH WK 3aMeiuTeniu, B ToMm uncie Cr, Mn, Pb, Zn, Cd, Ag,
Ba, Ca, Mg, Sn, Ni, Co, U, As u Ge 1 OKCHIIbI TIEPEUNCICHHBIX METAJJIOB U UX KOMOWHAIINH.

Onun wnu Oojiee KaTaau3aToOp W OAUH WK OOJiee YCKOPUTENh MOXKHO OOBEIUHUTDL B JIIOOOM
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KOHLIEHTPALUH U B JFOOOM COOTHOLIEHHU. Y CKOPUTENH YBEIHMYHUBAIOT NMPOU3BOIUTEIBHOCTD
KaTaJIn3aTopa, HalpuMep, IMyTEeM MOBBIIIEHHs CTENICHH MPEBPAILEHHS U CEIEKTUBHOCTH.

[0052] Karamu3aTopbl U yCKOPUTENU MOXKHO MPUMEHSITh B BHJIIE OOBEMHBIX KaTaJIU3aTOPOB
(HampuMep, He PaCIIONIOKEHHBIX Ha MOAJOXKKe). OOBEMHBIE KaTaIU3aTOPbl MOXKHO MOJYYHTD B
¢dopmax, KOTOpbIE YBEIHMYUBAIOT IUIOIAAb TOBEPXHOCTH M MO3BOJSIIOT PEareHTaM IMpOTEKaTh
Hal WX TMOBEepXHOCThIO. Hampumep, B Qopme: BarTbl, CHTa, pPELIETKH, MPOBOJOKH,
nep¢hOpUPOBAHHOTO TBEPAOTrO BEILIECTBA C KaHAJIaMH, I'yOKH, MIapuUKOB W/wiu nopomka. [lpu
NPUMEHEHUN KaTaJIN3aTOPbl U YCKOPUTENIN MOKHO CMEIINBATh B 00beMe, HAIIPUMEp, MOPOLIKH
OJHOTO WM OoJiee KaTajau3aropa W MOPOLIKH OJHOTO WM Oojiee YCKOPHUTENIeH MOXKHO
o0BeUHHUTH/CMeIaTh. MeTaibl WM MeTaI C YCKOPHTENIEeM MOIYT IPEUMYLIECTBEHHO
ancopOMpoBaThCs Ha TIOMJIOXKKE W/WIKM OOpa3OBBIBATH C TOJIOKKOH XHMHUYECKHE CBSI3H.
ITonnoxka MOXKET MPEnCTaBJATbh COOOH, HampuMep, OKCHI AIIOMHHUS, TUOKCHUA KPEMHHS,
AFOMUHOCUJIMIKATBI, TJHMHBI, meonuTel (Hampumep, USY u Oera meomuT) wim apyrue
HeopraHuyeckue Marepuanbpl. KaTamu3aTopsl Ha MOAJOKKE OOBIMHO COIEpKaT OT MPUMEPHO
0,1 % macc. no 10 % macc. kaxxgoro meraya (Hanpumep, ot 0,1 1o 1 % macc.), XOTsI MOKHO
UCTIONB30BaTh U Oosiee BhICOKHME KojudecTBa. OnuH win Oosnee Merajul U OOUH WiIH Oouee
YCKOPHUTENb MOXXHO OOBEAMHUTH C ONHOW WK Oojiee TOAJIOKKOH BO BCEX KOMOHMHAIMSX.
VYka3zaHHBIE KaTaJIU3aTOPbI Ha MOUIOKKE MOJKHO MOJYYHTD B 1000 ynoOHOH dopme.

[0053] Karanuzatopbl MOTYT MPEACTaBISTh COOON TOMOTe€HHbBIE KaTalIn3aTOPhl, HAITPUMED,
xjopun Tpuc(tpudennndochun)poaust (I) m nmomoOHBIE KaTamu3aTOPBl, NPU 3TOM METAILI
o0pa3yeT KOMIUIEKCHI CO CTAOMIM3UPYIOIUM JTUTAHAOM (JIMraHaaMu) (Harmpumep, aMHHAMH,
dbochunamu, ciupTamu, NPOCThHIMU 3PrpamMu, KeTOHAMHU, KapOOKCHIIATAMH, alIETHUIALIETOHAMH,
HeoOs13aTeNnbHO, OWC-, TPU- WM TETPAKUC-XENATHBIMU JINMTAHAAMH, WX KOMOWHAIMAMH).
Karanuzarop MokeT mpeacTaBisTbh COOOH aHAJIOr Ha MOJUMEPHON MOIUIOKKE TOMOTE€HHOTO
KaTaJlnu3aTopa, HalpuMep, B KOTOPOM JIMTaHIbl IMPHCOENUHEHBI K MOJUMEpY, Harmpumep,
(YHKIMOHATM3UPOBAHHBIM ~ MOJHUCTUPOJAM, TMpH  3TOM  (YHKIMOHAJIBHBIE  TPYIIIIBI
NPEACTABISIFOT COOOM JIMraH/bI, YIIOMSIHYThIE paHee.

[0054] Karamuzatopbl Ha TMOMJIOXKKE MOXKHO TOJNYYUTh JTIIOOBIMH  MOAXOMISLIAMHU
crioco0aMu, HampuMmep, ¢ TPUMEHEHHEM Crocoda TMPOMUTKH MO BJIArO€MKOCTH, CHocoda
OCAXIEHUs] TpPHU  Pa3jIOKeHWH, crocoda camMocOOpkM B  pacTBOpe W/WIH TyTeM
OCaXXIeHMs1/pas3fioxkeHns1 u3 napoBoil (paszel. Harpumep, npu npuMeHeHun criocoda MpOnUTKH
[0 BJIATOEMKOCTH TpeOyeMblii MpPEOIIeCTBEHHHK MeETajula MOXKHO PAacTBOPHUTb  HJIH
CYCHEHIUPOBaTh B 0OBEMe PAaCTBOPUTENS, aHAJOTHYHOM OOBEMY TMOP MOIJIOXKKH, MPU 3TOM
YKa3aHHBIA  MpPEIIeCTBEHHUK OOBenuHseTcs ¢ Tomnokkoil. Karamuzatop  MOXKHO

AKTUBHUPOBATD. AKTI/IBaL[I/Iﬂ MOXET BKIHOYATH YAAJCHUE PACTBOPUTEIA B  BaKyyMCE,
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KaJIbLIUHUPOBAHUE, HATIPUMED, B MPUCYTCTBUU KUCJIOPOAA, a30Ta, BOAOPOJA WU APYT Ta3oB, B
a000M TOpsiIKe W MHOToKpaTHO. Kartamm3aTopsl MOKHO MOOaBIATH IEpea NMPUMEHEHHEM
YCKOPHTEIIs, BMECTE C YCKOPHUTEJIEM, ITOCIE TPUMEHEHUST YCKOPUTEISI WIIH MyTeM KOMOWHAIMH
craguii nobaenenus. KaranuzaTtopel Ha MOJIOKKE MOXKHO MOJYYHUTh B BHIE LIAPHKOB HIIH
SKCTPYIHpPOBaTh B BUAE CTepxkHeH W Apyrux ¢opMm. YacTto ykazaHHBIE KaTaJlu3aTOPbI
OOBEOUHSIOT CO CBS3YIOIIUMH BEIIECTBAMU (HAampuUMep, WHEPTHBIM KEePaMHYECKHM
MaTepuajIoM, IOPUCTBIMHU CBSA3YIOLIMMHU BELECTBAMU).

[0055] Hekotopsle kaTanu3aTopel, yciIoBHs, 00OPYIOBaHHE M CHCTEMBI, KOTOPbIE MOXHO
UCTIONB30BAaTh B HACTOALIEM JOKYMEHTE MUl THAPOreHONM3a U PEeaKUuH STepuuKarum
onmucanbl B: «Catalysis of Organic Reactions» uzgannom John R. Sowa, Jr., CRC Press (2005);
«Catalytic Naphtha Reforming Second Edition, Revised and Expanded» n3nannom George J.
Antos u Abdullah M. Aitani, Marcel Dekker (2005), rnmaser 6, 8 u 9; u «Steam reforming
catalysts Natural gas, associated gas and LPG» Johnson Matthey, ctp. 1-15; Hanpumep, st
TUAPOTEHOJIN3a STHIIOYTHPATa MOXKHO HCIIONIb30BAaTh OU- U TPU- METAIIMUECKUE KaTaIH3aTOPbI
Ha noanoxke SnRu u SnRePt.

[0056] Karanuzatopbl MOXHO HCHOJB30BaThb [JisI TUAPOTEHONN3a B MEPUOAMYECKOM
pexkume. Hampumep, cinoxsblil 3¢up OOBEOUHSIOT, YacTO C pAacTBOPUTENEM, B COCYIe
(Harmpumep, peakrope Parr™). YkazaHHbIH cocyn MOXHO 0apOOTHPOBaTH BOAOPOAOM H/HIIH
CO3JaThb B HEM IIOBBIIIEHHOE JAaBJIeHHE C IMOMOINbI0 Boaopoaa. Takue cocyabpl MOXKHO
00OpyIOBaTh HarpeBaTENbHBIMH YCTPOHCTBAMH, (HAIIPHMEp, HArPeBATEIbHBIMHU pyOaInkaMu) u
MelllajlkaMy (Harpumep, JOMacTsIMH, JIONACTHBIMU KojecaMu). KaramuzaTopbl Takke MOKHO
HCIIOJIb30BaTh B PEAKTOpE C INCEBIOOXKIDKEHHBIM CJIOEM KaTalu3aTtopa. Y Ka3aHHbIE PeakTOpbI
HapsAy C BOJAOPOAOM H CIOXKHBIM 3(GHUPOM TpeOYIOT BBICOKOH CKOPOCTH IIOTOKa rasa,
HampuMmep, WHEPTHOro rasa (Hampumep, asora, He, Ar). Karanusarop npusomar B
NICEBIOOKIDKEHHOE COCTOSTHHUE IMOJ AEHCTBHEM OBICTPOrO MOTOKA ra3os 4epe3 peakrop. OnuH
wii OoJiee KaTaau3aTOPOB MOXKHO HCIIOJIb30BaTh MOCHIENOBATENbHO MM B KOMOHMHAILIUH
(Hanpumep, cMemuBaTh BMeCTe). MOXKHO MCIONB30BaTh LMPKYJSILIUOHHBIN PEAaKTOpP, TaKk Kak
OH TMpencTaBisieT cOOOH BapHUaHT KOHCTPYKIHMHM PEAKTOpa IMEPHOANYECKOro AEHCTBHUS 3a
UCKJIFOYEHHEM TOr0, 4TO >KMIKOCTb B COCYyZA€ PELUpPKYJIUpPYyeT 3a Mpeneibl peakropa. llpu
MOCJIEIOBATEIbHOM IPUMEHEHUM KaTajlu3aToOpbl MOXHO MHCIONB30BaTh MPU  Pa3IUYHbIX
YCIIOBUSIX PEaklUM, HapuMmep, NPHU pas3JUYHbIX TeMIlepaTypax, [AaBleHUsX (Hampumep,
JABJIEHUSIX BOJOPOJA) W/WIM Ppa3WYHbIX YCIOBMSIX IepeMeIldBaHMs (Hampumep, IpH
PA3NIUYHBIX CKOPOCTSIX TMEepeMEINuBaHMs). Y Ka3aHHbIE KOMOWHAILMH IO3BOJISIIOT, HAIpPUMED,
ONTUMU3UPOBATh MPONYCKHYIO CIIOCOOHOCTh u CYMMAapHY!O CTeleHb

MPEBPAILECHUS/CEJIEKTUBHOCTb.
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[0057] HeoOsi3aTenbHO, Karanm3aTopbl HCHONB3YIOT B NPOTOYHBIX  PEAKTOpax ¢
HETIOABIDKHBIM CJIOEM (HampuMep, MPOTOYHOM PEeaKTOpe, PEeakTope CO CIOEeM HOCHUTEN,
peakTope C OpOoLIaeMbIM CJOeM). YKa3aHHbIE PEAKTOPbI BBIIOJIHEHbl B BHIE KOJOHKHU,
3aIOIHEHHOHN KaTalu3aTopamu (Hampumep, OOBEMHBIM KaTaJH3aTOpPOM WK KaTaJIu3aTOpOM Ha
MIOJUIOJKKE), Uepe3 KOTOPYI MPOXOAST PEareHThl (Hampumep, CIOXKHbIE 3(UPBl U BOAOPON).
KoJOHKY MOKHO Harpertb, HalpuMep, C MOMOINBI0 HArpeBaTeNbHON pyOallKku, B KOTOPYIO
NOJAIOT JKUIKUH TEIJIOHOCUTENb (HAmpuUMep, BOAY, BOAY BBICOKOIO JABJIEHHUS, Macio), map,
MOMEINAIOT 3JIEKTPUUECKUE HarpeBaTelibHble YCTPOIHCTBa (Hampumep, MpH PE3UCTHBHOM
HarpeBse), Wik ¢ MPUMEHEHHEeM JIOObIX APYIHX CPeACTB HarpeBaHus. KOJOHKHM Takke MOKHO
BBIMOJIHUTh C BO3MOKHOCTBIO BBIIEP’KUBAHMS BBICOKHX HABJICHHH, HANpUMep, MO MeEHbIIEH
Mepe npumepHo 50 psi (mpumepHo 345 kIla), no menbiueit mepe npumepHo 100 psi (mpumepHO
689 «Ila), no menbiueii mepe npumepHo 150 psi (mpumepHo 1034 xIla), mo MeHbuIell Mepe
npumepHo 200 psi (mpumepHo 1379 xlla), mo menspiueit mepe mpumepro 300 psi (mpuMepHO
2068 xlla), mo mensbiueir mepe npumepHo 500 psi (nmpumepHo 3447 xlla). Kononku Taxxe
MOXKHO CHabmuTh 0OOpynoBaHHEM, 00ECIeUnBAIOIINM O€30MacHOCTh, HANPUMEp, KIlalmaHaMH
cOpoca nHaBieHUS, M YCTPOWCTBAMH OTKJIIOYEHHsSI BBICOKOTEMIIEPATYPHBIX MPOIECCOB
(HarmpuMep, YCTPOWCTBAMH MJisl OTKIIFOYEHHUs IMOTOKa, BeHTWsinuen). HeobssarenbHo, must
NPOMYCKaHMsI OJHOTO TMOTOKA PEareHTOB MOXKHO IIOCJENOBATENIbHO HCIOJb30BaTh 1BA HIIH
DoJjiee peakTOpOB ¢ HEMOJBIKHBIM clioeM (Hampumep, 10 20, 1o 10, ot 2 no 5, ot 3 no 10, ot 1
10 3 peakTopoB). B HEKOTOPBIX HEOOsI3aTENbHBIX KOHQHUIYpaLUsAX HEKOTOpPbIE M3 PEaKTOPOB
UMeoT OOXOOHOH TyTh, HAmpuMep, Il HCIOJb30BAaHUS HMX B KAueCTBE PE3EPBHOTO
obopynoBanus. Hanmmuue pesepBHOro o0OpyHOBaHHS OCOOEHHO TOJIE3HO MJisi W30eKaHUs
NpOCTOs, KOTJa OAMH MM Oojiee M3 MPOTOYHBIX PEAKTOPOB He padOTar0T B JUANa3OHe
NPUEMJIEMBIX TIAPaMETPOB, HANPUMEP, €CJIH KaTaJIN3aTOpPhl B PEAKTOPE Ne3aKTUBHUPOBAHBI.
Jlpyroe mpeuMyIecTBo MpUMEHEHHsI PACIIONIOKEHHBIX TOCIEAOBATEIbHO PEAKTOPOB COCTOUT B
TOM, YTO TaKHW€ PEAKTOPbl MOXKHO 3arpy3UTh Pa3IMYHBIMH KaTaJIU3aTOPaMH, HAIpPHMED,
UMEIOIMUMH  Pa3HYK CEJNEeKTUBHOCTD M CKOPOCTH TPEBPALICHUS, [IJIsI  JOCTHIKEHHS
ONTUMAJIbHOW TPOU3BOAUTEIBPHOCTH W CYMMAapHOH CTENEeHHM NpeBpalleHNs/CEeIeKTUBHOCTH.
KosnoHkn Takxke MOryr paboTaTh NPU Pa3IMYHBIX YCIOBHSIX, HANpPUMEp, MPU Pa3IUIHBIX
CKOPOCTSIX TOTOKA, MABJICHUSIX W TeMmmepaTrypax. Hampumep, MOXKHO HCMONB30BaTh JBE HIIH
OoJiee KOJIOHOK, B KOTOPBIX pa3HUIIA TEMIIEPATyp MOKET COCTaBIsATh nmpumepHo ot O go 10 ° C
(Hanpumep, ot npumMepHo 10 no 200 ° C, ot npumepHo 50 go 200 ° C, ot npumepHo 50 no 150
¢ C, ot npumepHo 50 no 100 ° C). JlonoJHUTENbHO UIH albTePHATUBHO, PA3HULIA B AAaBJIEHUU
(HampuMep, AaBJIEHWM BOIOPONA) INPH NMPUMEHEHWU N0 MEHblIed Mepe Oosiee 4eM OmHOM

KOJIOHKH MOKET COCTaBJATh oT mnpumepHo O no 5 arm (ot O no mpumepno 0,5 Mlla,)
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(manpumep, ot mpumepHo 5 10 50 at™ (ot npumepHo 0,5 MIla no 5 MIla), ot npumepno 10 oo
50 at™ (ot npumepHo 1 MlIla no npumepno 5 Mlla), ot npumepHo 30 u 50 at™ (0T mpuMepHO
3 MIla no mpumepso 5 MIla)).

[0058] Kak OIMCAHO, KaTaJu3aTophbl THIPOTEHOJN3a  MOXKHO HUCIIOIB30BATh
NOBTOPHO/pereHeprpoBaTh. Hanpumep, 4acTo KaTaau3aTopbl OKUCISIOT IMyTEM HarpeBaHHs 10
BBICOKOW TeMIepaTypbl B OKHCIUTENbHOW cpene (Hampumep, B NPUCYTCTBUU KHCIOPOAA),
Hanpumep, ot npumepHo 200 no 800 ° C (nampumep, ot 400 no 600 ° C). Ilocne nponyBku
WHEPTHBIM Tra30M (HaIpUMep, a30TOM, APTOHOM, TeIHEeM) KaTaIu3aTOPbl BOCCTAHABIMBAIOT MPH
BBICOKOH Temreparype, Hampumep, oT npumepHo 200 mo 800 © C. BoccTaHOBUTEND MOXKET
MPENCTaBISITh COOOM, Hampumep, Ta3000pa3HbIi BOAOPOA, KOTOPBIM HAMPABJSIOT IS
NPOTEKAHUS HaJl KaTaJIN3aTOPOM.

[0059] Bonopon, ucnonb3yembiii B TMpoLEcCcax, OMHCAHHBIX B HACTOSIIEM TOKYMEHTE,
MOKHO TIOCTaBJISITh 3a cuUeT Oworasa, Hampumep, OOpa3yIoMErocs TMpH aHadPOOHOM
cOpaxuBaHUM OMOMACChl, HampuMep, OOpaOOTaHHONW OHMOMACCHI, ONMHCAHHOW B HACTOSIIEM
nokymeHnre. llepen ero mnpuMeHeHMEM Uil TUAPHUPOBAHHMS BOAOPOA MOXKHO OYHCTHTb.
3arps3HSIOIIME BEIIECTBA, TAaKHWe KaK MOHOKCHZ YyIJIepoaa, cilenyer yaanutb. [lpyrue
UCTOYHUKHM BOJOPOAA BKIIIOYAIOT pa3MEIleHHEe THIPOr€HONN3HOW pPEAKTOPHONW CHCTEMBI
BOJIM3M HMCTOYHHMKA BOAOPONA, comeprkamed TpybompoBony M mapoBoil pedopmep MeraHa,
NPUPOAHOTO ra3a Wi T.11.

[0060] IIpy npuMeHEeHWH KaTajau3aTOPOB MOXKHO O00eCHednTh OOINYI0 CEeNeKTHBHOCTD,
cocTapysirOINy0 Oonbine mpumepHo 90 % (mampumep, Gombine 95%, Gonbine 98%, OGoblie
99%). Ob1me CKOPOCTH MPEBPAIIEHHs COCTABISIOT Bhille 80% (Harpumep, OOJbIe MPUMEPHO
90%, 6ombIe mpuMepHO 95%, Gonbiie puMepHO 99%).

[0061] CnupTel, MosNyyeHHble NPU THAPOTEHOJN3e, MOXKHO OTHAEIUTb, HalpuMep, MyTeM
OUCTWUISILIUM, €CIIH TeMIIepaTypa KUINEHHs pa3lIndaeTcst B JocTaTouyHOW Mmepe. Hampuwmep,
NPOAYKT THUAPOTeHOJHM3a STHIOYTHpaTa, 3TaHONA W OyTaHoNa MOXHO OTHENUTh MyTeM
IUCTWUISALUH. V3BIeKaeMblil 3TaHOJN MOXKHO TOBTOPHO HCIIONB30BATh NMPH STEPUPHKALHH.
CMmech CTUpTOB MOXKHO Ja)Ke UCIONB30BaTh O€3 pas3leNneHus, HapuMep, B KaueCTBe MPSMOTO
TOIUTMBA WJIM TOIUIMBHOHM no0aBkH. Jlpyrie mpUMEHEHUs B Ka4eCTBE CMECH MM OYHINEHHBIX
OTIIENICHHBIX TIPOAYKTOB, MPHUMEHHMBIX B XUMHYECKOH, MUINEBOW MPOMBIIUIEHHOCTH, B
MPOM3BOJCTBE APOMATHU3ATOPOB U OTAYLIEK U B (papMaLleBTUIECKON MPOMBILUIEHHOCTH, OyaAyT
MOHSATHBI CIELUAINCTY B JAHHOHM 00JIaCTH TEXHHUKH. B ciydae HEKOTOPBIX CIOKHBIX 3(HUPOB,
Harpumep, OyTunOyTupara, MpOayKT THUAPOTEHOIN3a MPEACTaBIsIeT co00H OyTaHON, U CXeMy

pa3aci€Hrus MOXHO IIPUMEHATD IJIA Y AAJICHUSA HpHMeCGfI.
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OBPABOTKA U3JIYYEHHUEM

[0062] CeipbeBoii mMaTepuan MoxkHO oOpaboraTh myTeM OOMOApAMPOBKU 3JIEKTPOHAMH IS
MoOAM(UKAIMM €ro CTPYKTYpbl C IEJbI0 YMEHBIIEHUS CONMpPOTHBISIEMOCTH MaTrepuaia
obpabotke. Takas obOpaboTka MO3BONSET, HAMPHUMEDP, MOHU3UTH CPEIHIOK MOJEKYISPHYIO
MacCy HCXOMHOTO CBIPbsl, U3MEHUTb KPHUCTALIMUECKYIO CTPYKTYPY HMCXOTHOTO CHIPbS H/HIIH
YBEJIMYHUTD TUIOMAAb TOBEPXHOCTU H/ITH MIOPUCTOCTh HCXOIHOTO CHIPBSI.

[0063] B 1uenoMm, mpenmodTUTENBHON SIBJISETCS OOMOApAUpPOBKA JJIEKTPOHAMH MOCPEACTBOM
Ny4YKa 3JEKTPOHOB, MOCKOJBKY 3TO 00ECIeYnBaET OYEHb BBICOKYIO MPOIYCKHYIO CIIOCOOHOCTD.
YCcKOopHUTENnH TydKa 3JEKTPOHOB MOXKHO MpHOOpecTH, Hanpumep, B komnanusx IBA, bensrust u
NHYV Corporation, AnoHus.

[0064] BomOapaHpPOBKY 3JIEKTPOHAMH MOKHO OCYIIECTBHTH C TMOMOIINBIO 3JIEKTPOHHOIYYEBOTO
YCTPONCTBA, HOMUHAJIbHASI SHEPTHUsl KOTOPOro coctasisieT MeHee 10 MbsB, Hanpumep, menee 7
M5B, menee 5 MaB unu menee 2 MaB, Hanpumep, ot npumepso 0,5 no 4 MaB, ot npumepHo
0,6 no mpumepno 3 M»sB, ot mpumepno 0,5 go 1,5 MsB, ot npumepno 0,8 mo 1,8 M»sB unu ot
npumepHo 0,7 mo 1 M»sB. CornacHo JIpyruM BapuaHTaM peann3aluu  H300peTeHus
HOMUHAaJIbHAs 3HEPTUs cocTaBisieT oT npumepHo S00 no 800 x3B.

[0065]ITyuoK 31E€KTPOHOB MOXET HMETh CPABHUTENBHO BBICOKYID CYMMAapHYI0 MOIIHOCTH
(0OBeNMHEHHYI0 MOIMHOCTh ITy4Ka BCEX VYCKOPSIOMIMX TOJIOBOK, WJIHM, TNPH TNPHUMEHEHUH
HECKOJIbKUX YCKOPUTENEH, BCEX YCKOPUTENEH U BCEX TOJIOBOK), HAIPUMEpP, MO MEHBILIEH Mepe
25 kBT, manpumep, no menpiieit mepe 30, 40, 50, 60, 65, 70, 80, 100, 125 umu 150 xBt. B
HEKOTOPBIX CIIy4asix MOIIHOCTh faxe cocrasisieT S00 kBT, 750 kBt unu gaxe 1000 kBT wnn
Oosee. B HEKOTOPBIX ClTydasx MOIIHOCTb My4Ka 3JIEKTPOHOB cocrasisieT 1200 kBt wnu Gonee,
Hanpumep, 1400, 1600, 1800 unu gaxe 3000 kBrT.

[0066] Takyro BBICOKYIO CYMMAapHYIO MOIIHOCTh My4YKa OOBIMHO JTOCTHTAIOT MyTeM MPUMEHEHUS
HECKOJIbKMX YCKOPSIIOIIMX TojioBOK. Hampumep, 571€KTpOHHONIyYeBOE YCTPONHCTBO MOXKET
BKJIFOYATh JBE, YEThIpe WK OoJiee YCKOPSIOUINX TOJOBKU. IIprMeHeHne HECKOIbKUX TOJIOBOK,
KaXgash W3 KOTOPBIX MMEET CPaBHUTENbHO HHU3KYI0 MOIIHOCTh TNy4Ka, MpPEJOTBpalaeT
Ype3MEPHOE TOBBILICHUE TEMIEepaTypsl Marepuana, NpefoTBpallas, TE€M CamblM, TOpEHHE
Marepuaia, U Tak)Ke YBEJIMYHMBAET OAHOPOJHOCTb AO3bl, MPOXOJsLIe depe3 TOJIIHHY CJOs
Marepuana.

[0067] B 1menoMm, mpeanodYTUTENbHO, YTO CJIOW Marepuana OHOMAacChl UMEET CPAaBHHUTEIHHO
paBHOMEpHYIO ToMmuuHy. COrIaCHO HEKOTOPBIM BapUaHTaM peaji3alii N300peTeHUs TONIINHA
COCTaBJIsIET MeHbllle npumMepHo 1 aroiima (2,54 cM) (Hanpumep, MeHblue npumepHo 0,75 nroiima

(1,905 cm), menpine mpumepro 0,5 mroiima (1,27 cm), menbine npumepro 0,25 mroiima (0,635
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cMm), menbine npuMmepro 0,1 grotima (0,254 cm), ot mpumepno 0,1 (0,254 cm) no 1 grotima (2,54
cm), ot mpumepno 0,2 (0,508 cm) no 0,3 aroiima (0,762 cm)).

[0068] CornacHO npyruM BapuaHTaM pealn3aliu  W300pPETEHHs KEeNATebHO OXJIAJAHWTh
MaTtepral BO BpeMs M Mexnay oOOydeHHeM MarepHuaja IOCPEICTBOM OOMOapIUPOBKH
snexkTpoHamu. Hanpumep, MaTepuan MOXKHO OXJIAIUTh MPU €0 TPAHCIIOPTUPOBKE, HAPUMED, C
MOMOIIBIO  IIIHEKOBOTO  JKCTPyAepa, BHUOPAIMOHHOTO  TPAHCIOpPTEpa WM  JIPYroro
TpaHCOpTHOrO obOopynoBanus. Hampumep, OXJakAeHHE TPU TPAHCIOPTHPOBKE OMHUCAHO
npenBaputenbHbix 3asBkax Ha mateHT CLIA NeNe 61/774735, u 61/774752, nonHoe onucaHue
KOTOPBIX BKJIFOUEHO B HACTOSIIIHUI TOKYMEHT MOCPEICTBOM CCHUIKH.

[0069] [Ins ymMeHbIIEHUST SHEPTUH, HEOOXOAMUMOM I MPOLECCa CHUKEHUSI COMPOTUBIISIEMOCTH
obpabotke, xkemaTenbHO OOpabaThiBaTh MaTepuans Kak MOXKHO ObicTpee. B memowm,
MPEANOYTUTENBHO BBITOMHATH 00pabOTKy MpH MOIMHOCTH JO3bl HM3JIydeHUs OOoNblneHd, dem
npumepHo 0,25 Mpan Ha cek, Harpumep, bonbine npumepso 0,5, 0,75, 1, 1,5, 2, 5, 7, 10, 12, 15
wim naxe oonblne npumepHo 20 Mpan Ha cek, Hanpumep, ot npumepro 0,25 no 2 Mpan Ha cek.
Bonee BBICOKHE MOINMHOCTH O3Bl TMO3BOJISIIOT O0ecmeduTh Oojiee BBICOKYHO MPOMYCKHYIO
CocOOHOCTh 3amaHHON (Hampumep, Tpedyemoii) no3bl. boyiee BBICOKHE MOIIHOCTH IO3bI B
nesoM TpeOyroT Ooyiee BBICOKHE JIMHEHHBIE CKOPOCTU JUIT HM30EKAHUS TEPMHUYECKOTrO
paznoxenus: Mmartepuana. CoOrjlacCHO OJHOMY U3 BApPUAHTOB peau3alu  HU300pETeHUS
YCKOPUTENb YCTaHABIUBAKOT HA 3 MbaB, Tok myuka 50 MA u JuHEIHas CKOPOCTh COCTaBisieT 24
¢yroB/mMunyTy (731,52 cMm/MHHYTY), Il TOJMIIMHBI oOpa3na mpumepHo 20 MM (Hampumep,
U3MEJIbYEHHOI0 MaTepuaja M3 CTepPKHsS KyKypy3HOro modaTtka ¢ OOBeMHOW IIOTHOCTBIO 0,5
F/CM3).

[0070] CornacHO HEKOTOPBIM  BapuUaHTaM pealu3alud  HU300peTeHus: OoMOapAMPOBKY
3JIEKTPOHAMU OCYILIECTBIISIFOT 7O MOJYYEHUsI MAaTePUaIOM CyMMapHOM JTO3bl IO MEHbIIEH Mepe
0,1 Mpan, 0,25 Mpan, 1 Mpan, 5 Mpan, nanpumep, no mensinein mepe 10, 20, 30 wmm mo
meHbIieli mepe 40 Mpan. CoriacHO HEKOTOPBIM BapHaHTaM peaju3alud  H300peTeHus
00paboTKy OCYLIECTBIAIOT A0 TOJYYEHHUs MarepuajoM ao3bl oT mpumepHo 10 Mpan no
npumepHo 50 Mpan, nHanpumep, ot npumepHo 20 Mpan no mpumepno 40 Mpax unm ot
npumepHo 25 Mpaag ao mpumepHo 30 Mpan. CornmacHO OpyruM BapUaHTaM peau3aliy
H300pETEHNsI IPENIIOUTHTEIBHON SBIIIETCS CyMMapHast 103a ot 25 1o 35 Mpaa, npuMeHsiemas B
ujeane B TEUYEHHE Mapbl CEKYHI, Hampumep, npu S5 Mpan/mmki, NMpu 3TOM KaXKIbIA LUK
MPOAOIKAETCST B TEUEHNE MPUMEPHO OHOM ceKyHAbl. [IpuMeHeHre 1036l OoJible, 4eM OT 7 10
8 Mpan/uuKa MOXKET B HEKOTOPBIX CIIy4asX BbI3BATh TEPMHUECKOE Pa3JIOKEHHE HCXOIHOTO
matepuana. Ilepen obnydeHueM, MOCie WIH BO BpeMsl HETO MOXKHO NMPHUMEHSTb OXJIAKICHHE.

Haan/IMep, MOXKHO HUCIIOJb30BaTh CHOCO6bI, CUCTEMBI H O6OPYI[OBaHI/Ie 1A OXJIAKACHUA,
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OMUCAHHBIE B CIENYIOIINX 3asBKax: NpeaBapuTenabHoi 3asBke Ha nateHT CLIA Ne 61/774735 u
npenBapurenbHoi 3asiBke Ha mnareHt CIIA Ne 61/774754, nonHOe omMCaHWe KOTOPBIX
BKJIFOYEHO B HACTOSIIIUN TOKYMEHT IIOCPEACTBOM CCBHUIKH.

[0071] Micnionp3yst HECKOJIBKO TOJIOBOK, KaK OIMHCAHO BBIIIE, MaTepral MOXKHO oOpaboTarh 3a
HECKOJIbKO IIUKJIOB, HAIPUMeEp, 3a ABa HUKJa npu ao3ze oT 10 no 20 Mpan/uuki, Hampumep, OT
12 no 18 Mpan/uuki, pa3ieJeHHbIX HECKOJIbKUMHU CEKYHIaMH OXJAXAEHUs, WIN 32 TPU LUKJa
npu no3e ot 7 no 12 Mpaa/uukn, Hanpumep, ot 5 no 20 Mpaa/uukin, ot 10 go 40 Mpan/umx,
ot 9 no 11 Mpan/uuki. Kak onucaHo B HacTosiliel 3asBke, 00paboTka MaTepuaja ¢ TOMOIIBIO
HECKOJIbKUX CPABHUTENBHO HHU3KMX J03 OObMHO JIy4lle, 4YeM OJHa BBICOKas 1034,
NpEefoTBpaIlaeT IeperpeBaHue MaTepuala H TakKe IOBBINAET OXHOPOAHOCTh  JO3BI,
npoxonsmeld uepe3 TommuHy Marepuaia. CoOrjacHO ApPYyruM BapuUaHTaM — peasu3alluu
M300peTeHNsI MaTepra NePEeMEIINBAIOT WM HHBIM O0pa3oM CMEIIMBAIOT BO BPEMs MIIH IOCIE
KQXIOT0 LHKJIA W 3aTeM Iepel CIEAYIOIIMM LUKJIOM OISTh BBIPABHUBAIOT C TMOJIyYE€HUEM
PaBHOMEPHOTO CJIOSI I AOTIOTHUTEIBbHOTO TIOBBILIEHUST OHOPOAHOCTH MpH 00padoTKe.

[0072] CornacHO HEKOTOPBIM BapHAHTAM pPEATH3ALMHU H300PETEHHs SJIEKTPOHBI YCKOPSIIOTCS,
Harpumep, 10 CKOPOCTH OO0JIblIe 4eM 75 MPOLEHTOB OTHOCUTENBHO CKOPOCTH CBETA, HAIpUMeEp,
Oosbie yem 85, 90, 95 win 99 NpPoOIEeHTOB OTHOCUTENEHO CKOPOCTH CBETA.

[0073] CornacHO HEKOTOPBIM BapUaHTaM peanu3alud  H300peTeHust o0yl o0paboTkKy,
OMMCAHHYIO B HACTOSALIEH 3asBKE, MPOBOIAT C MPUMEHEHHEM JIMTHOLIEIITIOJIO3HOIO Marepuala,
KOTOPBI OCTAaeTCs CyXUM, KaK IpH TOKYNKE, WM KOTOPbIH ObUT BBICYIIEH, HApUMeEp, C
MIOMOIIBIO TETJIa W/WIJIM TMIOHMKEHHOTO JaBjieHus. Hanpumep, cOraacHO HEKOTOPBIM BapUaHTaM
peann3anuyd M300peTeHHs LEJUTIOJIO3HBIH W/WIM JINTHOLEIJUTIOJIO3HBI MaTephall CONEPIKUT
MeHee TMpuMepHO 25 % w™acc. yaep)KuBaeMou BOnbl, u3MepeHHOoH npu 25°C u mpu
OTHOCUTEJIbHOHN BJIAKHOCTH TSITBAECIT MPOLIEHTOB (Hampumep, MeHee nmpumepHo 20 % wmacc.,
MeHee npumepHo 15 % wmacc., meHee npumepHo 14 % wmacc., meHee npumepHo 13 % wmacc.,
MeHee npumMepHo 12 % macc., MeHee npuMmepHo 10 % macc., MmeHee npumepHO 9 % Mmacc., MeHee
npumepHo 8 % macc., MeHee NpuMepHo 7 % macc., MeHee npumepHo 6 % wmacc., MeHee
npuMmepHo 5 % wmacc., MeHee npumMepHo 4 % wmacc., MeHee npuMmepHo 3 % Macc., MeHee
npuMepHo 2 % wMacc., MeHee npumMepHo 1 % wmacc., MeHee npumepHo 0.5 % macc., MeHee
npumepHo 15 % macc.).

[0074] CornacHO HEKOTOPBIM BapUaHTaM peau3aliy N300peTeHHs] MPUMEHSIOT J1Ba WK Oolee
UCTOYHUKOB 3JIEKTPOHOB, TaKMX Kak ABa WM Oojee MOHM3UPYIOIIMX HUCTOYHMKA. Hampumep,
npobsl  MOxkHO oOpaboTtath, B JFOOOM TIOpPSiAKE, € TIOMOINBED TyYKa JJEKTPOHOB, C
MOCTIENYIOIIM ramma-o0jyuenneM u Y@ obnydeHueM ¢ JJIMHAMHU BOJIH OT mipuMepHo 100 HM

no npumepHo 280 Hu. COriacHO HEKOTOPBIM BapHAaHTAM peANN3aALUU H300peTeHHs MpOoObI
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00pabaThIBalOT C MOMOMIBIO TPEX WCTOYHUKOB MOHHU3HMPYIOLIETO OOJydeHHs], TAKUX KaK My4OK
3JIEKTPOHOB, raMMa-o0syuenue u Y@ obiaydeHue ¢ BBICOKOH sHeprueil. buomaccy nepemernaror
4yepe3 30Hy 00paboTKH, e ee MOXKHO MOABEPTHYTh OOMOapIUPOBKE SJIEKTPOHAMHU.
[0075]Moxer OBITH MPEANOYTUTENBHBIM MOBTOPUTH O0pabOTKY i Ooyiee OCHOBATENBHOTO
YMEHBIICHHUsI ~ COMPOTUBISIEMOCTH  00paboTke  OMOMAacchl  W/WIM  JOTIOJHUTEIBHOTO
moauduuupoBanus Omomacchl. B 4WacTHOCTHM, TEXHOJIOTHUECKHE TMapaMeTpbl  MOXKHO
OTPETYJIMPOBATH TOCIIE MEPBOTO (HAIPUMEDP, BTOPOTO, TPETHETO, YETBEPTOrO MIIH OoJiee) [UKiIa
B 3aBUCHMOCTH OT CONPOTHUBJIISIEMOCTH MarepHuaia oopaborke. CorlacHO HEKOTOPBIM BapHaHTaM
peannzanuy 300peTeHHsT MOXKHO HCIOJIb30BATh TPAHCIIOPTEP, KOTOPBIH COAEPIKHUT KPYTOBYIO
CHCTEMY, B KOTOpPOH OHOMAacCy HECKOJBKO pa3 MepeMeIaroT 4Yepe3 pPassIMYHbIe IMPOLECCHI,
onucanHble Bbilie. COrJacHO HEKOTOPBIM IPYTUM BapHaHTAM peau3alud HU300pETeHHs s
MHOTOKpaTHOH o00pabotku Ouomaccel (Hampumep, 2, 3, 4 wimm Oojee pa3) NPUMEHSIOT
HECKOJIBKO 00pabaThIBAIOIIMX YCTPOWCTB (HAmpUMEp, 3JIEKTPOHHO-JIYYEBbIE T'E€HEPATOPHI).
CornacHo ApPYruM BapuaHTaM peau3alii M300pPETeHUs] eIUHCTBEHHBIN 3JIEKTPOHHO-YYEBOM
reHepaTop MOXKET OBbITh HCTOYHUKOM HECKOJBKUX MydkoB (Hampumep, 2, 3, 4 wnm Oojee
MYYKOB), KOTOPbIE MOKHO HCIOJIb30BATh it 00padoTKH OGHOMACCHI.

[0076] TpauncniopTepbl (HampuMmep, BUOPALMOHHBIA TPAHCIOPTEP) MOKHO HW3TOTOBUTH U3
KOPPO3MOHHOCTONMKHMX MarepuanoB. IIpu M3roToBIeHUHM TPAHCIOPTEPOB MOXKHO HCIIONb30BaTh
KOHCTPYKLMOHHbIE MaTepHalibl, KOTOpble BKJIOYUAIOT HEPKaBEIOLIYI0 CTaldb (Hampumep,
Hepkasewolyro cranb 304, 316, cmmaBer XACTEJUJIOY (HASTELLOY®) u crnaBsl
HNHKOHEJIb (INCONEL®)). Hampumep, xoppo3uoHHoctoiikue crmiasbl XACTEJUIOY
(HASTELLOY®) or xomnanuu Hynes (Kokomo, Wupmana, CIIA), Takue Kak CIUiaB
HASTELLOY® B-3®, crmaB HASTELLOY® HYBRID-BCI®, crutaB HASTELLOY® C-4,
craB HASTELLOY® C-22®, crutaB HASTELLOY® C-22HS®, cmtas HASTELLOY® C-
276, cimas HASTELLOY® C-2000®, cnmmaB HASTELLOY® G-30®, cruiaB HASTELLOY®
G-35®, cnaB HASTELLOY® N u crimaB HASTELLOY® ULTIMET®.

[0077] BubpaunoHHbBIE TPaHCIOPTEPhl MOTYT HMMETh HE MPHUIUMAOIINE AHTHAATE3HOHHBIC
nokpeitusi, Hanpumep, TEFLON ™ (Dupont, /lenassp, CILIA). BubpanuoHHbIe TPaHCIIOPTEPHI
TaKXK€ MOTYT MMETh AHTHKOPPO3HWOHHBIE MOKPBbITHUSA. Hampumep, MOKPBITHS, KOTOPbIE MOXKET
noctaBiaTe komnanus Metal Coatings Corp (XptoctoH, Texac, CIIIA), u apyrue HOKpbITHS,
Takue kKak (¢ropnonumepHoe mokpeitne, nokpeitie KCHUJIIAH (XYLAN®), nokpeitue u3
aucynbhuaa MOJIHOAEHa, SMTOKCHIHO-(EHOIbHOE MOKPbITHE, MOKpPbITHE 13 (ocdaTroB depHBIX
METAJIJIOB, MOJUYPETAHOBOE BBICOKOTJISTHLIEBOE BEPXHEE MOKPBLITHE I 3MOKCUIHON CMOJIBI,
NOKPBITHE W3 HEOPTaHWYECKOro IMHKa, nojurerpadropstuieHa, nokpeitue ITTIC/PUTOH

(PPS/RYTON®), ¢pTOoprpOBaHHOE STHIEHIPOIUIIEHOBOE MOKpbITHE, IoKphiTHE [1BJ1D/IUKOP
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(PVDF/DYKOR®), OCTOE/XAJIAP (ECTFE/HALAR®) u kepaMU4YeCKO€ 3TOKCHIHOE
NOKPBITHE. YKa3aHHbIE TOKPBITHSI MOTYT YJIYYINATh YCTOMYMBOCTb K TEXHOJOTHYECKHUM ra3am
(Hanpumep, O30HY), XMMHYECKON KOPPO3UH, TOUYEYHOU KOPPO3UH, UCTUPAIOLIEH KOPPO3UU H
OKHCJICHHUIO.

[0078] O PexTrBHOCTD IPH U3MEHEHNUH MOJIEKYJISIPHON/CYyTIEPMOIEKYJISIPHOU CTPYKTYPBI W/WJIH
YMEHBIIEHUH CONPOTHBISIEMOCTH 00padoTke yrieBoAcoAepskaleld OnomMacchl 3aBHCHUT OT
MPUMEHSEMON JSHEPruM 3JIEKTPOHOB M MOJIYy4aeMOH JO03bl, NPH 3TOM BpeMs BO3JEHCTBUsA
3aBHCUT OT MOINHOCTH U 103bl. Heobs3arenbHO, MOIMHOCTH JO3bI U CYMMAapHYHK 03y
PETYJIMPYIOT TaKUM 00pa3oM, 4TOObI He Pa3pyLIUTh (HApUMEp, HE OOYIIIUTh WM HE CXKEeub)
Marepuan Onomaccel. Hampumep, yrieBoabl He IOJKHBI ObITh MOBPEXKICHBI MPU 00OpaboTKe,
yTOOBI OHU MOTJIM BBICBOOOJKAATHCA W3 OHMOMAcChl HETIOBPEXKIEHHBIMH, HANPUMEpP, B BHIE
MOHOMEPHBIX CaXapoB.

[0079] CornacHO HEKOTOPBIM BapUaHTaM pealn3aunuy u300peTeHust o0padoTKy (¢ MpUMEHEHHEM
T000r0 UCTOYHMKA HJIEKTPOHOB MJIM KOMOWHAIIMYA UCTOYHUKOB) OCYIIECTBISIOT O MONTYYEHHS
MaTepHaJoM J03bl, COCTABIAIONIEH MO MeHblnell mepe npumepno 0,05 Mpan, nanpumep, 1o
MeHbIel mepe npumepso 0,1, 0,25, 0,5, 0,75, 1,0, 2,5, 5,0, 7.5, 10,0, 15, 20, 25, 30, 40, 50, 60,
70, 80, 90, 100, 125, 150, 175 unu 200 Mpaa. CornacHO HEKOTOPBIM BapUaHTaAM peaTu3aliH
u300peTeHnsi 00pabOTKy OCYIIECTBIISIFOT O MOJYYEeHHs] MATEPUAIOM JO3bI, COCTABIISIONMENH OT
0,1 o 100 Mpan, ot 1 go 200, ot 5 mo 200, ot 10 go 200, ot 5 mo 150, ot 50 no 150 Mpan, ot 5
1o 100, ot 5 go 50, ot 5 10 40, ot 10 5o 50, ot 10 no 75, ot 15 no 50, ot 20 no 35 Mpan.

HEITPO3PAYHBIE /UIA U3TYUYEHUA MATEPHUAJIBL

[0080] Hacrosiimee wn3oOpereHne MOXKET BKIOYATh 0OpabOTKY MaTepuana B KaMmepe W/Wim
OyHKepe, CKOHCTPYMPOBAHHOM C NMPUMEHEHHEM HEMPO3PAYHBIX JJISI U3IYYEHUS MaTepHajIoB.
CormacHo fApyrmM BapHaHTaM pealu3alud HM300pETeHHs HEeNpOo3pauHble ISl W3JIyYEHUs
MaTepHalbl BEIOPaHbI TAKUM O0pPa3oM, YTOOBI UMETh BO3MOKHOCTb 3AIMUTHTh KOMIIOHEHTHI OT
PEHTT€HOBCKOTO M3Jy4€HUsI C BBICOKOW 3HEPruen (KOPOTKOBOJHOBOIO), KOTOPOE MOKET
NPOHMKATh 4epe3 MHorue marepuansl. OOHIM M3 BaXKHBIX (DAaKTOPOB NMPH KOHCTPYHPOBAHUU
KOXKyXa, SKpaHUPYIOIIEro U3Ny4YeHUe, SIBIAETCS UIMHA 3aTyXaHWUs MPUMEHSEMBbIX MaTepHaJIOB,
KOTOpast OyzeT onpenensTs TpeOyeMyIo TONINHMHY KOHKPETHOIO MaTephalia, CMECH MaTepHaioB
WIN CIIOUCTON CTPYKTyphl. JJIMHA 3aTyxaHHs MpeACTaBisieT coOOH TyOMHY NPOHUKHOBEHHS,
IpyU KOTOPOHW H3JydeHHE yMeHblnaercs B mpudnmsurensHo l/e (¢ = Uwmcno Diinepa) pas
OTHOCHTENIPHO TMAJA0IIEero H3IydeHus. XOTs (pakTHHecKH BCe MaTepHalibl HEMpPO3payHbl AJIs

O6J'IyLIeHI/I$I npu I[OCTaTO"IHOfI TOJIIIUHE, MaTc€pUalibl ¢ BBICOKUM IMPOUCHTHBIM COACPKAHUEM
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(HampuMep, MIOTHOCTHIO) 3JIEMEHTOB, UMEIOIIUX BBICOKOE 3HaUeHHE Z (ATOMHOE YHUCJIO0), UMEIOT
0ojiee KOPOTKYIO IUIMHY 3aTyXaHHUs M3JIy4eHUS W, TaKUM OOpa3oM, MPU MPUMEHEHUU TaKUX
MaTepHajoB, MOXKHO HCIOJB30BaTh Oojee TOHKUH U Ooyiee JErKUH SKPAHHPYIOLIMH KOXYX.
[Ipumepamu maTepuanoB C BBICOKMM 3HAYCHUEM Z, MPUMEHSIEMbIX MPU PATUALIMOHHON 3aIIUTe,
SIBJISIFOTCSL TAHTal W CBUHEU. J[pyrUM BaXHbIM MMapaMeTpOM MpPH PaTUALMOHHON 3alluTe
SIBJISIETCS TIOJIOBUHA PACCTOSIHUSA, MPENCTABJISIONIAast COOOH TONIIMHY KOHKPETHOTO MaTepuana,
KOTOpasi OyeT yMeHbIIaTh MHTEHCUBHOCTh ramma-inydeil Ha 50%. B kadectBe mpumepa, st
PEHTT€HOBCKOTO m3nyueHus ¢ 3Hepruei 0,1 MsB monoBuHa TONIMHBI COCTABJSIET MPUMEPHO
15,1 mm nns Oerona, nmpumepro 0,27 MM IJIsl CBUHIIA, TOTAA KaK MPU SHEPTHH PEHTTEHOBCKOTO
u3nydeHus: 1 MsB mnonoBuHa TONIMUHBI s OeTOHA cocTaBisier nmpumepHo 44,45 MM U anst
CBUHLIA COCTaBjsieT mpumepHo 7,9 mm. Hempospaunble 1j1s1 M3Iy4U€HUs Marepuajibl MOTYT
MPEACTaBIATh COOOH MaTepualibl, KOTOPbIC SBISIOTCS TOJCTHIMH WJIM TOHKUMH TPH YCIIOBUH,
YTO OHU MOTYT YMEHbBINATh U3Jy4Y€HUE, MPOXOSIIee Yepe3 HUX MO HANpPaBJICHUIO K APYrou
cTropoHe Marepuaja. Takum o0pa3oMm, eciau HeoOXOIUMO, YTOObI KOHKPETHBIA KOXKYX HMEN
HU3KYIO TOJIIIMHY CTEHKH, Hampumep, s oOecrieueHusi HeOONbIIOTO Beca WM BCIIEICTBUE
OTpaHHYEHUS] PA3MEPOB, BLIOPAHHBIA MaTepua AOJLKEH UMETh TOCTATOYHOE 3HaYeHUe 7, 1/Wiu
TaKyI0 JUIMHY 3aTyXaHwWsi, YTOOBI TOJIOBUHA €r0 JUIMHBI Oblla MEHbIIE WIH paBHa TpeOyemol
TOJIIIMHE CTEHKU KOXKYXa.

[0081] B HekoTOpBIX Ciydasix, HEMPO3PAYHBIA AN U3JYyUEHUs MaTepuall MOXKET MPEACTABISTh
co0oil CIIONCTBIN MaTepuaj, HampuMep, COAepKAIlUi CIIoW W3 MaTepuajia ¢ Oojee BBICOKUM
3HaueHueM Z ans odecriedeHust 3 PeKTUBHOrO 3KpaHUPOBAHUS U CJIOH W3 MaTtepuaja ¢ Oojee
HU3KUM 3HaueHueM Z g obecneueHus APYrux CBOHCTB (HArpuMep, KOHCTPYKTHBHOHN
LEJIOCTHOCTH, MMPOYHOCTH TIPH yAape U T.1.). B HEKOTOPBIX Cllydasix CIIOMCTBIM MaTepHasl MOXKET
MPEACTABIATh COOON JIAMUHAT «ITOAOOPAHHBIN COTJIACHO 3HAYEHUIO Z», HATIPUMED, B TOM YHCJIE
JaMUHAT, B KOTOPOM CJIOM OOECHEeYMBAIOT TPAJAWEHT Z B JHANa30HE OT IOCJIEAOBATENbHO
PACIONIOKEHHBIX JJIEMEHTOB C BBICOKMM 3HAa4€HHEM Z. 10 DJJIEMEHTOB C Oolieeé HU3KHM
3HaueHUEM Z. B HEKOTOpBIX Ciydasix HENpO3padHble s U3JIYYEHHS MaTephaibl MOTYT
MPEACTABIATh COOOM MepeKphIBAIOIINECS OJIOKU, HATTPUMEP, CBUHIIOBBIE /Wi OETOHHBIE OJIOKU
Moxker moctaBuTh kommanusi NELCO Worldwide (bepaunrron, Maccauycerc), 1 MOXKHO
UCTIONIB30BaTh KaMepbl C IEPEMEHHOM KOH(UTYpaIHe, KaKk OMUCAHO B MPEABAPUTETHHON 3asiBKE
Ha nateHT CIIIA Ne 61/774744.

[0082] Henpospaunsiii [t U3Ay4e€HUsT MaTepHal MOXKET YMEHbLIATh U3JyUeHUe, MPOXOIsLIee
yepe3 CTPYKTYPY (Hampumep, CTEHKY, ABEPb, MOTOJIOK, KOXKYX, P YKa3aHHBIX CTPYKTYP WIH UX
KOMOWHAINN), M3TOTOBJIEHHYIO U3 YKa3aHHOTI'O MaTepuaia, Ha 1Mo MeHbIned Mepe mpumepHo 10

%, (Hanpumep, o MeHbluel Mepe npumepHo 20%, mo MeHblueil Mepe npumepHo 30%, mo
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MeHbluelt mepe mnpumepHo 40%, mo MeHbled Mmepe mpumepHo 50%, 1o MeHbLeH Mepe
npumepHo 60%, no MeHbuieil mepe npumepHo 70%, mo Menblield Mepe npumepHo 80%, mo
MeHbluelt Mepe mnpumepHo 90%, mo MeHbled Mepe mpumepHo 95%, 1o MeHbLed Mepe
npuMepHo 96%, no MeHbllel mepe npumepHo 97%, mo MeHblield Mepe npumepHo 98%, no
MeHblIel Mepe npuMmepHo 99%, mo MeHbiner mepe mpumepHo 99,9%, mo MeHbluen mepe
npumepHo 99,99%, no meHbliel mepe npuMepHO 99,999%) mo cpaBHEHMIO C TAAAOLIUM
nsnydeHueM. CrenoBaTeNbHO, KOXKYX, BBINOJHEHHBIH W3 HENpPO3PavyHOro s HU3Iy4YeHHs
Marepuaia, MOJKET YMEHbIIATh BO3JEHCTBHE HA 00OPYAOBaHHIE/CUCTEMY/KOMIIOHEHTHI Ha TaKYIO
ke BenuuuHy. Hempospaunble Ans U3IydeHUs MaTepHalibl MOTYT BKJHOYAaTh HEPKABEIOLIYIO
CTajb, METAJUIbI CO 3HAUYEHUsIMH Z BbIlIe 25 (HampuMep, CBHHEL, Kene30), OETOH, MyCTYIo
nopoay, Necok 1 Ux koMOuHaruu. HermpospauHble Ui H3JIy4eHHs] MaTepHalIbl MOTYT BKJIFOUATh
OapbepHBIN CJION B HAMpPABJICHUU TMAJAIOIIET0 M3JYYEHHs, COCTABIISIIOIIMNA MO MEHbIIEH Mepe

npumepHo 1 mm (Hanpumep, 5 mm, 10 mm, 5 cm, 10 cm, 100 cm, 1 M, 10 m).

NCTOYHHUKH U3JTYUEHUA

[0083] Tun wu3nydeHus: ompenensieT BUIbl MPUMEHSIEMBbIX HCTOYHUKOB H3JIyUYCHHs, a TaKXKe
U3JIYYAIOLINX YCTPOHCTB U BCIIOMOTaTeNbHOro oOopymoBaHusi. CrocoObl, CHCTEMBI U
o0opyaOBaHHE, ONMHMCAHHBIE B HACTOALICH 3asBKe, Hampumep, Aisi oOpabOTKM MaTepuasoB
MOCPENICTBOM M3JIy4€HMsI, MOTYT UCIOJb30BaTh UCTOYHUKH, ONMCAHHBIE B HACTOsILEH 3asBKe, a
TaKe JFOOOH Ipyroi moxxoasmuil HICTOYHHK.

[0084] VicTounnKkyu ramMma-u3JIy4eHUs BKJIIOYAIOT PaadOAKTUBHBIC SApa, TaK KaK H30TOIbI
ko0anbTa, KajdbLMs, TEXHEIWs, XpOMa, rajulus, WHAWS, HONa, Keje3a, KPHUIITOHA, CaMapws,
celleHa, HaTpHsl, TAJUIUSA U KCEHOHA.

[0085] McTouHUKM PEHTT€HOBCKOIO M3JIY4Y€HHs! BKJIIOYAIOT CTOJKHOBEHHE IMydka 3JIEKTPOHOB C
METAJTMYECKUMH MUIICHSIMH, TaKUMH KaK BOJb(ppaM WM MOJUONEH, WIH CIUIABbI, WU
KOMIIAKTHbIE HCTOYHHMKH CBETa, TAaKU€ KaK WCTOYHUKH, KOMMEPYECKU IPOU3BOAUMbIC
koMnanuen Lyncean.

[0086] Anbga-uacTHLBl WAGHTUYHBI SAPY aroMa Tenus W 0o0pa3yroTcsl mpu anbga-pacrnane
Pa3MUYHBIX PATUOAKTHBHBIX SAEP, TAKUX KaK HM30TOIMBI BUCMYTa, TOJIOHHUS, acTaTra, pajoHa,
(bpaHIys, panus, HEKOTOPBIX AKTUHOMIIOB, TAKMX KaK aKTUHUH, TOPUH, YpaH, HENTYHUMN, KIOPUH,
KaOpHUH, aMEepULIUH U TUTYyTOHHH.

[0087] UcTounuku yiapTpaduoNeTOBOTO HM3JIyYEHHUsS BKJIIOYAIOT NEHTepUEBbIe MM KaIMHUEBbIC

JIaMIIBI.
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[0088] UcTrounukn wHPpPaKpaCHOTO HM3JIyYEHHUS BKJIIOYAOT KEPAMHUYECKUE JIAMITBI  C
carn(upOBbIMH, ITHKOBBIMU MJIH CEJIEHUIHBIMUA OKHAMH.

[0089] McTouHNKH MUKPOBOJH BKJIFOUAKOT KJIUCTPOHBI, PaAHMOYaCTOTHBIE WCTOUYHHMKH THUIIA
Slevin wuir UCTOYHUKU C AaTOMHBIMU MyYKaMHU, B KOTOPbIE MPUMEHSIOT Ta3000pa3Hble BOJOPOI,
KHUCJIOPOJ MJIU a30T.

[0090] Y ckoputenu, npuMeHsieMble JJIs1 YCKOPEHUs YacTUL] (HanpuMep, 3JIeKTPOHbI UJIH HOHBI),
MOTYT OBITh TOCTOSIHHOTO TOKa (HAIpHMEp, 3JEKTPOCTATHYECKUMH TOCTOSHHOTO TOKa WU
3JIEKTPOANHAMUYECKUMU MOCTOSIHHOTO TOKa), pannovYacTOTHBIMU JMHENHBIMH,
MarHUTOMHIYKIIHOHHBIMU JIMHEHHBIMU WJIM HETIPEepbIBHOrO M3nyueHus. Hanpumep, B cnocodax,
OMUCAHHBIX B HACTOSIEM JOKYMEHTE, MOXKHO MWCIIOJIb30BaTh pa3jIUYHbIE YCTPOMCTBA
oOJyueHHsI, B TOM YHCJIe UCTOYHUKH MOHU3ALUU JIEKTPUIECKUM TIOJIEM, 3JIEKTPOCTATUYECKHE
HMOHHbIE  CEMapaTropbl, TIEHEpaToOpbl MOHU3ALUU  3JIEKTPUUYECKUM  IOJIeM, HCTOYHMKHU
TEPMOAJIEKTPOHHON 3MUCCHUH, HCTOUYHHKU HOHOB CO CBEPXBBICOKOUACTOTHBIM pa3psiioMm,
PELMPKYJISIIMOHHBIE WM CTaTHMYECKHUE YCKOPUTENH, JUHAMHYECKHE JIMHEWHblE YCKOPUTENH,
yckopurenn Ban-ne-I'paada, ycxopurenn mapkm Cockroft Walton (mampumep, ycKOpHUTEIH
I[IEJUIETPOH (PELLETRON®)), LINACS, Dynamitrons (Hanpumep, yCKOPHUTEIH
JUHAMUTPOH (DYNAMITRON®)), UMKJIOTPOHBI, CHHXPOTPOHBI, OETaTPOHBI, YCKOPUTENN
TpaHC(OPMATOPHOTO THIIA, MUKPOTPOHBI, IJIA3MEHHbIE T€HEPATOPbI, KaCKaIHbIE YCKOPUTEIH H
CKJIaA4aTble TaHAeMHble yckoputenu. Hampumep, B komnanuum IBA, benbrus MoOxHO
npuoOpecTH  YCKOPHUTENH I[MKJIOTPOHHOrO Tuma, Takue kak cucrema POJOTPOH
(RHODOTRON®), mpu stoM B kommanun RDI, teneps IBA Industrial, MoxxHO mpuodpectu
yckoputenu noctosiHHoro Toka, Takue kak JAVMHAMUWUTPOH (DYNAMITRON®). [lpyrue
NOAXOMAIINE CUCTEMBI YCKOPUTENeH BKIFOYAIOT, HAPUMEP: CHUCTEMbI THIIA TpaHCopmaropa
MOCTOSIHHOTO TOKA C M30JMPOBaHHOM MarHUTHOH ceTkoit (ICT), KoTopble MOXKHO PHOOPECTH B
xomnanuu Nissin High Voltage, fAnonus; yckopurenu S-band LINAC, xotopble MOXXHO
npuodpectu B kommanmu L3-PSD (CIIIA), yckoputenu Linac Systems (@panmms), Mevex
(Kanana) u Mitsubishi Heavy Industries (Snonwms); yckopurenu L-band LINAC, xotopbie
MOXHO mpuoOpectn B kommnaHuu lotron Industries (Kanana); u yckoputenu na ocHoe WV,
KOTOpble MOKHO npuodpectu B kommnanuu Jlabopatopun bynkepa (Poccust). oHbI 1 HOHHBIE
yckopuTenn paccMorpenbl myonmkarusax Introductory Nuclear Physics, Kenneth S. Krane, John
Wiley & Sons, Inc. (1988), Krsto Prelec, FIZIKA B 6 (1997) 4, 177-206, Chu, William T.,
«Overview of Light-Ton Beam Therapy» Columbus-Ohio, ICRU-IAEA Meeting, 18-20 mapTta
2006 roma, Iwata, Y. et al., «Altemating-Phase-Focused IH-DTL for Heavy-lon Medical
Accelerators» Proceedings of EPAC 2006, Dmuubypr, Illortnannuu) u Leaner, C.M. et al.,
«Status of the Superconducting ECR Ion Heavy Venus» Proceedings of EPAC 2000, Bena,
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ABcTpusi. HekoTopble yCKOpPUTENH 4acTULl U UX NpUMEHeHHe omnucaHbl, Hanpumep Medoff B
nareHte CIITA Ne 7931784, nonHoe omucaHue KOTOPOTO BKJIIOYEHO B HACTOSIIUN JOKYMEHT
MOCPENICTBOM CChUIKH.

[0091] DnekTpoHBI MOXKHO TMOJYYUTb C T[OMOLIBKO PaJMOAKTUBHBIX sJE€p, KOTOpbIE
NoABepraroTcss Oera-pacmany, TaKUX Kak M30TOMBl HOMA, LE3Ws, TEXHENWs W HUPUAHAL.
ANbTepHAaTUBHO, B KauecTBE MCTOYHMKA HJIEKTPOHOB MOJKHO HCIONB30BaTh 3JEKTPOHHYIO
nymky Onaromapsi €€ TEPMO3JIEKTPOHHOH OMHCCHU W YCKOPATH 3a CUET YCKOPSIOIIEro
MOTEHLHaNa. DJNEeKTPOHHAs MyLIKa FeHepUpPYET 3JIEKTPOHbBI, KOTOPbIE 3aT€EM YCKOPSIFOTCS 3a CUET
OONBILION pa3HULIBI MOTEHLIUANOB (HanpuMep, Oosbie npuMepHo 500 Thicsd, OONbIIE TPUMEPHO
1 muynoHa, Ooybllle TPUMEPHO 2 MHJUIMOHOB, OOJIbINE MPUMEPHO 5 MHLIHOHOB, OONbINE
npUMepHO 6 MIJIJTMOHOB, OOJbIIE MPUMEPHO 7 MIJIIMOHOB, OOJbIIE MPUMEPHO 8 MUILIHOHOB,
OosbIie TPUMEPHO 9 MHJUTMOHOB WM naxe Oosbine 10 MHJUIMOHOB BOJBT) U 3aTeM HX
CKaHHMPYIOT MAarHUTHBIM CIIOCOOOM B TUIOCKOCTH X-Y, TZI€ 3JIEKTPOHBbI CHa4alla yCKOPSIIOTCS B
HanpaBJIeHUH 7 BHU3 TIO TpyOe YCKOpUTENs M BBIIEISIOTCS Yepe3 OKHO U3 (OJNbIH.
CxaHupoBaHHe IyYKOB 3JIEKTPOHOB MOJKHO WCIOJIBb30BaTh MJIl YBEJIHYEHUs MOBEPXHOCTU
oOiydyeHuss Tipu OONyYeHWM MaTepHalioB, Hampumep, OHOMAcChl, MepeMeliaeMoi uepes
ckaHupyrouuil ny4dok. CkaHMpOBaHHE NYYKOB 3JIEKTPOHOB TakK)kKe TIO3BOJSIET PABHOMEPHO
pacrpenenuTh TEIUIOBYIO HArpy3Ky Ha OKHO M IOMOTaeT YMEHBUIMTb pa3pylLlieHHe OKHA U3
(osbru BCAENCTBHE MECTHOTO HArpeBaHUs IMOJ JEHCTBHEM Iyuka 3JEKTPOHOB. PaspyrieHue
OKHa U3 (PONIBIH SIBISIETCS MPUYMHON 3HAYUTEIHHOTO BPEMEHH INPOCTOS W3-32 MOCIEAYHOLINX
HEOOXOIUMBIX PEMOHTHBIX PadOT M MOBTOPHOTO 3aITyCKa 3JIEKTPOHHOM My LIKH.

[0092] B kauecTBe HCTOYHUKA U3JIY4YEHUs] MOXHO HCIOJb30BaTh MYYOK OJEKTPOHOB.
IIpenmyiiecTBamMu My4Ka 3J1€KTPOHOB SIBJISIFOTCSI BBICOKHE MOIIHOCTH 103bI (Harpumep, 1, 5 unu
naxxe 10 Mpan Ha cex), BBICOKas MPOMYCKHAash CHOCOOHOCTb, OOOPYAOBaHWE C MEHBLIECH
repMeTHsanued U ¢ MeHbulen u3ossuued. Ilydkn 571eKTpOHOB Takke MOTYT MMETh BBICOKUM
snekTpudeckuii  ko3ddurment mnonesHoro nedicteus (Hampumep, 80%), TO3BONSFOIIHN
UCIIOJIb30BaTh MEHBIIE SHEPTHH OTHOCHTENBHO JPYIHX CIOCOOOB OOJNYYEHHs, YTO MOXKET
oOyciaBnuBaTh 00Jiee HU3KYEO CTOMMOCTD 3KCILIYaTallMH U TIOHMKEHHBIE BBIOPOCHI MAPHUKOBBIX
ra3oB, COOTBETCTBYIOLME MEHbLIEMY KOJNYECTBY NpuMeHsieMol sHepruu. Ilydku 3JeKTpoHOB
MOKHO TIIOJyYUTb, HalpuUMep, C TOMOIIBI0 3JEKTPOCTATHUECKUX TI'eHEepaTOpOB, KAacCKagHBIX
I€HEPaTOpPOB, TPAHC(POPMATOPHBIX TE€HEPATOPOB, HU3IKOIHEPIreTHUECKUX YCKOPHUTEIEeH ¢
CUCTEMON CKAaHMPOBAaHUs, HHU3KOODHEPIeTHMUECKUX YCKOPUTENEeH C JIMHEHHBIM KaTOAOM,
JIUHEHHBIX YCKOPUTENIEH U UMITYJIbCHBIX YCKOPUTEIIEH.

[0093] DnexTpoHbl Takke MOryT OBITh Oosiee 3PEKTUBHBI C TOUKH 3PEHHs BbI30BA U3MEHEHUH

MOJIEKYJIIPHOH  CTPYKTYPbl  YIJIEBOACOAEPKALMX MATEpPHANOB, HAMpUMEp, MOCPEACTBOM
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MexaHu3Ma paciierieHus: neneii. Kpome toro, snaexktponsl ¢ sHeprusmu ot 0,5 mo 10 MsB
MOTYT TPOHHMKATh B MaTe€pHalbl ¢ HU3KOH IUIOTHOCTBIO, TaKME KaK Marepuajbl OMOMAaCCHI,
ONMCAaHHbIE B HACTOSINEH 3asBKe, HANPUMeEp, MarepHajbl ¢ OObeMHOH IUIOTHOCTRIO MeHee 0,5
rlem® rnyounnoit ot 0,3 mo 10 cM. DNeKTPOHBI B KauyecTBE HCTOYHUKA HOHH3UPYIOIIErO
U3JIYUCHUS MOXXHO NPUMEHSTb, HAPUMEp, IJIsl CPABHUTENBHO TOHKHUX IITAadENel, CloeB WiIu
MOJJIOKEK MaTepHalioB, Hampumep, ¢ TomuuHoi meHee mnpumepno 0.5 mroiima (1,27 cwm),
Hampumep, MeHee npumepHo 0,4 mroiima (1,016 cm), 0,3 mrotima (0,762 cm), 0,25 arotima (0,635
cM) unu MeHee npumepHo 0,1 arofima (0,254 cm). CornacHO HEKOTOPBIM BapUaHTaM peaju3aluu
U300peTeHNs SHEPTUS KAKAOTO 3JIEKTPOHA M3 MyYKa 3JIEKTPOHOB COCTaBJIsIeT OT mpuMepHo 0,3
M5B 1o mpumepso 2,0 M3B (MUIITHOH 3J1€KTPOH-BOJIBT), Hanpumep, ot npumepHo 0,5 MsB 1o
npumepHo 1,5 MaB unm ot npumepHo 0,7 MsB no npumepno 1,25 MaB. CniocoObr 00myueHust
MaTepuajIoB OMUCAHbI B yOnukanuu 3aseku Ha natedt CIIIA 2012/0100577 Al, noganHoi 18
oktssOpst 2011 roma, mONHOE OMHCAHHE KOTOPOH BKJIOYEHO B HACTOSIIMH IOKYMEHT
MOCPENICTBOM CChUIKH.

[0094] YcrpolicTBa anst  3IEKTPOHHO-JIYYEBOTO  OOJIyUYE€HHS MOMKHO TNPHOOpecTH  Wiu
CKOHCTpyHpoBaTb. Hamnpumep, >sJeMEHTbl WIM KOMIIOHEHTHI, Takue KakKk HHAYKTOPSI,
KOHJIEHCATOPBI, KOPIyChl, HCTOYHUKH IUTAaHUS, KaOENIH, SJEKTPONPOBOAKA, CHUCTEMBI C
peryJupyeMbIM HaNpsDKEHUEM, 3JIEMEHThl C  PEryJMpOBKON CHUJIBI TOKA, H3OJSILIMOHHBIN
Marepual, MHUKPOKOHTPOJUIEpbl M OOOpPYIOBAaHME MJIsI OXJIAKIACHHS, MOXHO NPHOOPECTH U
CMOHTHPOBaTh C TOJYy4YE€HHEM ycTpoicTBa. HeoOs3aTenbHO, cepuifHOE YCTPOHCTBO MOXKHO
Moau(UIUpoBaTh W/WIM amanTHpoBaTh. Hampumep, yCTpoWCTBA M KOMIIOHEHTBI MOXHO
npuoOpecTu B JHOOOM M3 KOMMEPYECKHMX HCTOYHUKOB, ONMMCAHHOM B HACTOSIIEM IOKYMEHTE,
Bkitoyass Ion Beam Applications (Jlysen-ns-Hes, benbrusi), Wasik Associates Inc. ([paxar,
Maccauycerc), NHV Corporation (Anonus), the Titan Corporation (Can-/{uero, Kamndopaus),
Vivirad High Voltage Corp (bunnepuka, Maccauycerc) n/unu Jlaboparopuu bynkepa (Poccust).
Tunuyabie SHEPTUH 3JIEKTPOHOB MOTYT coctasisTh 0,5 MsB, 1 M»3B, 2 M3B, 4,5 MsB, 7,5 MaB
w10 MsB. MoIHOCTh TUITMYHOTO YCTPOUCTBA IUIS SJIEKTPOHHO-JIYYEBOrO OOJIYYEHUST MOXKET
cocraBisith 1 kBT, 5 kBT, 10 kBT, 20 kBT, 50 kBT, 60 xBT, 70 xBT, 80 xBT, 90 xBT, 100 KBT,
125 kBT, 150 kBT, 175 kBT, 200 kBT, 250 kBT, 300 kBT, 350 kBT, 400 kBT, 450 kBT, 500 BT,
600 kBt, 700 xBt, 800 kBt, 900 kBt unu naxe 1000 xBt. Yckopurenu, KOTOpble MOKHO
UCTIONB30BaTh, BKJIOUa0T obnydarenu NHV cpenneli sneprum cepun EPS-500 (Hampumep, ¢
HanpskeHueM yckoputens 500 kB u Tokom nyuka 65, 100 wnu 150 MA), EPS-800 (manpumep, ¢
HanpsikeHueM yckopurens 800 kB u Tokom nyuka 65 unu 100 MA) unu EPS-1000 (Hanpumep, ¢
HanpsbkeHueMm yckopurens 1000 kB u tokom myuka 65 unu 100 MA). Kpome TOro, MoxxHo

UCroabp30BaTh yckoputrenu u3 cepun NHV ¢ Bbeicokoii sHeprueii, takue kak EPS-1500

32



10

15

20

25

30

35

(nanpumep, ¢ HampsbkeHueM yckoputens 1500 kB u Toxkom myuka 65 MA), EPS-2000
(nanpumep, ¢ HampsbkeHueM yckoputens 2000 kB u Toxom myuka 50 mA), EPS-3000
(nanpumep, c¢ HanpsbkeHuem yckoputens 3000 kB u tokom myuka 50 mMA) u EPS-5000
(nanpumep, 5000 u ToxoMm nyuka 30 MA).

[0095] BeiGop oONTUMAmbHOrO peLIeHHsT NMPH PACCMOTPEHUH TEXHHYECKHX XapaKTEPUCTHK
MOIIIHOCTH  YCTPOHCTBA JUISL  3JIEKTPOHHO-JIYYEBOTO OONYYEHHsI BKJIIOYAET CTOUMOCTh
SKCIUTyaTaLluH, KallUTaJIbHbIE 3aTPaThl, aMOPTH3ALMOHHBIE PAacxonbl W radapuThl yCTPOHCTBA.
Beibop onTUManbHOrO pemeHus NPU  PACCMOTPEHUH YPOBHEH SKCIIO3UIIMOHHOH O3Bl
3JIEKTPOHHO-TYYeBOr0 O0JIyueHUsT MOKET OBITh OCHOBAH Ha 3aTparax Ha SHEPruro u 3adore 00
SKOJIOTHH, 0€30MacHOCTH | 3710poBbe. OOBIMHO, T€HEpaTOPhl Pa3MEINaT B KaMepe, HarpuMep,
U3 CBHHLA WJIM O€TOHAa, OCOOEHHO MPU HCIOJIb30BAHUH PEHTI€HOBCKOT'O H3JIYUEHUs, KOTOpPOe
reHepupyercss B Impouecce. BpiOOp ONTHMaNIbHOTO pELICHUS TNPH PACCMOTPEHUH 3HEPTUi
3JIEKTPOHOB BKJIIOYAET CTOUMOCTD SHEPTHUH.

[0096] C nomombio yCTpOCTBA ISl 3JIEKTPOHHO-JTYYEBOTO OOyYEeHHs] MOXKHO CO3/1aTh JIHOO
HETIOZIBIDKHBIA MYYOK, JHOO CKaHUPYIOIIMHA Iy4oK. CKAHHMPYIOLIMH IMy4OK MOXKET OBITh
NPEATIOYTUTENbHBIM ~ Onaromapst OONBLIONH JUIMHE pPa3BePTKH CKAHUPOBAHUS U BBICOKUM
CKOPOCTSIM CKaHHPOBAHMS, ITOCKOJIBKY 3TH CBOHCTBA 3()(PEKTHBHO 3aMEHSIOT OOJNBIIYIO IHPHHY
HEMOJBUKHOTO Myuka. Kpome Toro, A0CTyIHbIE IMUPUHBI pa3BEPTKU cocTaBsitoT 0,5 M, 1 M, 2 M
win Oonee. CKaHUPYIOIIUI My4OK SIBJIAETCS MPEANOYTHTENbHBIM COTJIACHO OOJBIIHHCTBY
BAPUAHTOB peau3alliil N300pETEeHHs], OMICAHHBIX B HACTOALICH 3asBKE, BCIEACTBHE OOJbIIEH

LIHUPUHBI pa3BECPTKU U MOHMKEHHOU BEPOATHOCTU MECTHOI'O HArp€BaHWA U ITOJJOMKHU OKOH.

SJIEKTPOHHBIE ITYIIIKH-OKHA

[0097] Cuctema u3BneueHUs [Js1 YCKOPUTENs 3JEKTPOHOB MOXKET COZEpKaTb 1BA OKHA U3
¢omeru. OxHa w3 (QoONBIM OMHCAaHBI B MEXAYHAPOOHOW 3asBKE Ha mareHT Ne
PCT/US2013/064332, noganHoii 10 oktsiOpst 2013 roga, moyiHOe ONKMCaHUe KOTOPOU BKITFOUEHO
B HACTOSALIMI IOKYMEHT IMOCPEACTBOM CCBhUIKU. OXJaXAaroluil ra3 B CUCTEME M3BJIEUEHUS C
IBYMsI OKHaMH U3 (OJIbIYA MOKET MPECTABIATh COOOH MPOAYBOUHBIN a3 WM CMECh, HAIIPUMED,
BO3yX, WIM 4YHUCTBIA ra3. CoriacHO OJHOMY W3 BAapHAHTOB peaH3alMd H300peTeHHs Ta3
NPeACTaBIsIeT COOONW MHEPTHBINM Ta3, TAKOW Kak a30T, aproH, MejIMid W/WIM TUOKCUI YTJIepona.
[IpeanouTurenbHO TPUMEHSITH Ta3, a HE >KUAKOCTb, TMOCKOJIbKY IMOTEPH SHEPTHU B Iy4KE
3JIEKTPOHOB MHHHMMM3MPOBAaHBL. MOJKHO Tak)k€ HCIOJB30BaTb CMECH YHCTOro rasa, Judo
NPEABAPUTEIBHO CMELIaHHbIE, THOO CMEIIaHHbIe Ha JIMHUU TMepes MONaJaHieM Ha OKHA WIN B

NpOCTPAaHCTBO MEXKAY OKHaMU. OXJ'Ia)KI[aI-OH_II/Iﬁ ra3d MOXXHO OXJIaAUThb, HAMMPUMEP, C TTOMOIIbIO
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CHCTEMBbl TEIUIOOOMEHa (HampuMep, XOJOIWJIbHUKA) W/WIM TyTeM HUCHApeHus U3
KOH/ICHCHPOBAHHOI'O ra3a (HanmpuMep, JKUAKOTO a30Ta, KUJIKOrO reus).

[0098] [Ipn mpumeHeHMM KOpIlyca IOMEIIEHHbII B KOPIYC TPaHCIOPTEP MOXHO TaKXke
NpONYBaTh WHEPTHBIM Ta30M [JI MONAEp:KaHUs arMocdepbl € TOHHKEHHBIM YPOBHEM
kucinopona. Ilonaep:kaHne HU3KHX YPOBHEH KHCIIOpOAA MO3BOJNISAET M30ekaTh 0OOpa3oBaHUs
O30HA, KOTOpPBI B HEKOTOPBIX ClydYasx sBISAETCS HeXKeJIaTeNbHbIM BCIEICTBUE €ro
PEaKLIMOHHOCIIOCOOHOCTH U TOKCHYHOH mpupoxabl. Hampumep, KHUCIOPOI MOXKET COCTaBIATH
MeHee npumepHo 20% (Hampumep, MeHee mnpumepHo 10%, menee mnpumepHo 1%, MeHee
npumepHo 0,1%, menee npumepHo 0,01% unu naxe menee npumepHo 0,001%). Ilponysky
MO3KHO OCYLIECTBUTb C ITOMOLIBI0 HHEPTHOI'O rasza, B TOM 4YHCJe, HO HE OrpPaHUYUBAsCh UMM, C
MOMOIIBIO a30Ta, aproHa, rejus WM AMOKCHUJA yriepona. YKa3aHHbIE ra3bl MOTYT MOCTYIATh,
HarpuMep, B pe3yJbTaTe MCIAapeHUs >XKUAKOTO HCTOYHMKA (HAalpUMep, >KUAKOTO a3oTa WU
rejvsi), MOTYT ObITh MOJIYYEHBI WJIM BBIACICHBI M3 BO3MyXa M Silu WJIM MOTYT INOCTYNAaThb U3
cTepH. MHEpTHBIM Ta3 MOXHO PElHpPKYJHpOBaTh U JEOOOE KOJIUYECTBO OCTATOYHOIO
KHUCJIOPOJla MOKHO YJAJUTh C TIOMOINBIO KaTajiu3aTopa, TaKoro Kak CJIOM MeIHOro
katanusatopa. CorimacHo anpTEpHATHBHOMY BAapHAHTy pealu3ald  H300peTeHHs i
NOAMEP)KAHUST HU3KUX YPOBHEHW KHCIOPOAA MOXKHO BBINIONHATH KOMOWHALMK TPOAYBKH,
PELMPKYJIMPOBAHMS U yAAJIEHUs] KUCIOpoa.

[0099] Koxxyx Tak:ke MOKHO MPOAYTh C IOMOIIBI0 XUMHYECKH aKTUBHOTO Ta3a, KOTOPBIA MOXKET
B3aMMOJIEHCTBOBAaTh ¢ Ouomaccoil. Takoe B3aUMONEHCTBHE MOMKHO OCYIIECTBUTh TMeEpPen
nporeccoM OOJydeHUusl, BO BpeMs WU TMocje Hero. XUMHYECKH AaKTHBHBIA Ta3 MOXKET
NPEACTaBIATh COOOH, HO HE OrpaHMYUBATBCS HMH, 3aKHUCh a30Td, aMMHAaK, KHCJIOPOX, O30H,
yIJI€BOJOPOAbI, apOMaTHYECKUE COEAUHEHUs, aMuibl, MNEePOKCHUIbI, a3uibl, TaJOreHUbI,
okcuranoreHunel, pocdunbl, GochuHbl, apCcUHBL, CYIb(HUIBI, THONBI, OOPaHbI W/WIN THIPHUIBL
XUMHYECKH aKTHBHBIA Ta3 MOXXKHO aKTHBHPOBAaTb B KOXyXe, HAlpUMEp, MyTeM OOIy4YeHHUs
(Hampumep, C MPUMEHEHUEM TyYKa 3JIEKTPOHOB, Y D-00/yueHus, MUKPOBOJIHOBOTO OOJTy4eHUs,
HarpeBanusi, UK-o0nmyuenusi), Tak 4to OH pearupyer ¢ Owomaccoii. buomaccy caMy MOKHO
aKTUBHPOBATb, HANpPHUMEp, MyTeM oOnydeHus. buomaccy mpenmnouTHUTENbHO AKTUBHPYIOT C
MOMOLIBIO Ty4Ka 3JIEKTPOHOB IS MOJIY4YEeHUs paAMKaIOB, KOTOpbIE 3aT€M B3aUMOAEHCTBYIOT C
aKTUBHPOBAHHBIM MJIM HEAKTUBHPOBAHHBIM XHMHYECKH AaKTHUBHBIM a3oM, HaIlpumep, MyTeM
COYETaHMsI UJIU TallleHUs] paAUKaioB.

[00100] I'a3el oyt poAyBKH, MOAaBaeMble B 3aKJIFOUYEHHBINH B KOXKYX TPAaHCIIOPTEP TaKKe
MO>KHO OXJIaJIuTh, Hampumep, Huxke npumepHo 25°C, Huxe npumepHo 0°C, Hue NpUMEpHO -
40°C, amxe npumepHo -80°C, Huxe npumepHo -120°C. Hanpumep, ras MOXHO HUCHApUTh U3

CXKATOoro rasa, Takoro Kak )KI/II[KI/Iﬁ a30T, WU MOABCPIrHYTH BO3IOHKE M3 TBECPAOIO HUOKCHUIA
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yriaepoaa. B xadgecrtse AJIBTCPHATUBHOI'O IpUMEpa, ra3 MOXHO OXJIaUTb C TMPUMCHCHUEM

XOJIOAUJIIBHUKA UKW MOXKHO OXJIaAUTh YaCThb WJIM BECHh TPAHCIIOPTEP.

HAT'PEBAHHUE U NPOITYCKHAS CITIOCOBHOCTD ITPH OBPABOTKE
OBJIYYEHUEM

[00101] IIpu HEeympyrux CTONKHOBEHUSX B OMOMAcCe MPU B3aUMONEWCTBUU 3JIEKTPOHOB
U3 My4YKa 3JEKTPOHOB C BEIECTBOM MOXKET MPOUCXOAUTH HECKOJBbKO mpoueccoB. Hampumep,
HOHU3ALMs MaTepuaia, paclleryieHue ey MMOJMMEPOB B MaTepuale, CIIMBAHUE TOJIUMEPOB B
Marepuale, OKUCIEHHEe MaTepHaja, reHepHPOBAHNE PEHTICHOBCKOTO M3NYUYEHHs («TOPMO3HOTO
U3JIYUEHUS») U KOJIeOaTeIbHOro BO3OYKACHUSI MOJIEKYJI (HalpuMep, reHeprupoBaHue (POHOHOB).
He Oyayum cCBsI3aHHBIMH C KOHKPETHBIM MEXaHHU3MOM, YMEHbBIIEHHE COMPOTHUBISIEMOCTH
00paboTke MOkeT ObITh OOYCIIOBJIEHO HECKOJbKMMH W3 VKa3aHHbIX 3(¢dexkroB Heympyroro
CTOJIKHOBEHHsI, HallpuMep, HOHU3ALMeH, paclieruieHHeM Lernedl MOJMMEpPOB, OKHCICHHEM U
reHepupoBaHreM (oHOHOB. Hekoroprie u3 ykasaHHbIX 3(dexkToB (Hampumep, B HaCTHOCTH,
IeHEpUPOBAHME PEHTICHOBCKOTO W3JIyUeHHsI), TPeOyIOT OKPAHHUPOBAHUS M TEXHUYECKHX
OapbepoB, HAIPUMED, 3AKIFOYSHHE MPOLIECCOB OONyYeHHUs] B OETOHHYIO KaMmepy (WK Kamepy W3
APYyroro HEmpO3padyHoro Ui w3jydeHuss warepuana). Jpyroéi sddekt obnydenus,
konebaTenbHOe BO30YKIeHUE, SKBUBAJICHTEH HarpeBanmto obpasua. Harpesanne odpasna myrem
OOJIy4eHHs] MOKET MOMOYb YMEHBIIUTh COMPOTHUBISIEMOCTh O0pa0OTKE, HO MEPErpeB MOXKET
pPa3pyLINTh MaTepual, Kak OyIeT OMUCAHO HUXKE.

[00102] Annabatnyeckoe mosbleHne temneparypbl (AT) B pesynbraTe MOTJIOMIEHUS
HMOHU3UPYIOIIEro u3jydeHus onuceiBaercs ypasHeHnem: AT = D/Cp, rae D npencrasisier coboit
cpenntoro no3y B KI'p, Cp npencrasnser coboii Temnoemkocts B Jlx/r °C u AT npexncrasnsier
coboii usmenenue Temnepatypbl B °C. TenaoeMKoCTh TUITMYHOTO CyXOro MaTepuana GHoMacchl
Oymer coctaBnsaTh okoJyio 2. Brnaxknast Ouomacca Oyner umeTh 00jiee BBICOKYIO TEMJIOEMKOCTh B
3aBUCUMOCTH OT KOJHMYECTBA BOJIbI, TOCKOJBKY TETIOEMKOCTb BONBI OUeHb BbICOKa (4,19 JIx/r
°C). MeTannbl UMEIOT Tropasfo Oonee HM3KHME TeMJOEMKOCTH, HAIpUMep, TEMIOeMKOCTh
Hepskaperomeli cranu 304 cocrasnster 0,5 Jix/r °C. M3MeHeHue TeMmepaTypbl BCIENCTBUE
MTHOBEHHOTO TIOTJIOLIEHHUS U3JIyUYeHUs] OMOMAaCcCON U Hep KaBEIOLIEeH CTANBIO JUIS PA3JIMYHBIX 103
OOJTy4eHHsI TOKA3aHO HITKE.

[00103]

PaccunTanHOe yBeNUYEHNE TEMITEPATYPBI AJIs1 OMOMACCHI U HEPIKABEIOLIEH CTalln
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Hoza (Mpan) buomacca Cranb
pacuetnoe AT (°C) AT (°C)
10 50 200
50 250, paznoxeHue 1000
100 500, paznoxeHue 2000
150 750, paznoxxeHue 3000
200 1000, paznoxenue 4000
[00104] Bricokne  TemmepaTypel  MOTYT  pa3pyliuTh WM MOXU(UIHPOBATH

OuonoyuMepsl B OMOMacce, Tak 4YTO IOJUMEpbI (HAampuMep, LEJUTI0JI03a) He MOAXOAAT IS
JOTMOMHATENBHON 00paboTkn. buomacca, monBepraemast BO3ZECHCTBUIO BBICOKHX TEMIEpaTyp,
MOXET CTaTh TEMHOH, JIUIIKOW M MCITyCKATh 3allaXxy, YKa3bIBAIOIIHNE HAa pasjioxkeHue. JIMmKocTh
MOXET JaXke 3aTPYIHUTh TPAHCIOPTUPOBKY MaTepuasia. 3amaxu MOTYT ObITh HEMPUSTHBIMH U
cozmaBath mpodiemy OesomacHocTH. PakTHdeckd, ObUIO OOHApy)KEHO, YTO B MpOIEccax,
ONMCAHHBIX B HACTOSIIEH 3asBKE, LIEIeCO0OpPa3HO MOANEPKUBATH OMOMACCY NPHU TEMIIepaType
Hioke npumepHo 200 °C (Hanmpumep, Hibke npumepHo 190 °C, Huxe npumepsHo 180 °C, Huke
npumepHo 170 °C, Huxe npumepHo 160 °C, Huxe npumepHo 150 °C, Huxe npumepHo 140 °C,
Hioke npumepHo 130 °C, auke npumepHo 120 °C, Huxe npumepso 110 °C, ot npumepHo 60 °C
1o 180 °C, ot mpumepno 60 °C no 160 °C, or npumepuo 60 °C no 150 °C, ot mpumepno 60 °C
1o 140 °C, ot nmpumepno 60 °C no 130 °C, or npumepuo 60 °C no 120 °C, ot mpumepno 80 °C
1o 180 °C, ot mpumepno 100 °C mo 180 °C, ot mpumepno 120 °C no 180 °C, ot npumepno 140
°C mo 180 °C, ot mpumepno 160 °C no 180 °C, ot mpumepno 100 °C no 140 °C, ot npumepHO
80 °C nmo 120 °C).

[00105] bruio oOHapy)keHO, 4YTO Ui TPOLIECCOB, OMHMCAHHBIX B HACTOSIIEH 3asiBKE
(HarpuMep, Ui YMEHBLICHUS COTPOTUBIIIEMOCTH 00paboTke), HeOOXOANMO O0JTyUeHHEe ¢ JO30H
Beiie npuMmepHo 10 Mpaxn. Kpome Toro, HeoOxomnma BBICOKasl MPOIMYCKHAs CIIOCOOHOCTD,
9ToOBI 0OJTyUeHUE HE CTANI0 Y3KUM MECTOM Ipu 00padotke dromacchl. OOpaboTKa MOAUUHSETCS
ypaBHeHHIO MomHOcTH 103kl M = FP/D x Bpems, rome M mpencraBisier coOoil maccy
obiy4yenHoro marepuana (kr), F mpencrasisier coOol AOJKO MOLIHOCTH, KOTOPAasl MOTJIOIAETCs
(Oe3pasmepHast BeiqnunHa), P mpencrasisier coO0l MOIMHOCTh m3ny4deHus: (KBT=HanpspkeHue B
M>5B X Tok B MA), BpeMs peAcTaBiisieT coboii Bpems: 00padotku (cex) u D npencrasisier coboi
noryoweHHyto 103y (KI'p). B TunuyHoM nmpouecce, B KOTOPOM J0JIsl MOTJIOLEHHON MOIIHOCTH
¢uKcupoBaHa, MOIIHOCTh U3JIYYEHHUSI OCTAETCS MOCTOSHHONW M HeoOXOAMMa ONpenieNieHHas 1034,
MPONYCKHY CrOocOOHOCTD (Hampumep, M, obpadoTaHHONM OHMOMACCHI) MOXKHO MOBBICUTH MTyTEM

yBEJNW4YEeHUs BpeMeHHn oOydeHus. OQHaKo yBeIHYeHHe BpeMeHH 00iy4deHus: 6e3 BO3MOXKHOCTH
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OXJIAXIECHUs] MaTepuaga MOXKeT IMPUBECTH K YPEe3MEPHOMY €ro HarpeBaHHI0, Kak
NPOWJUTFOCTPUPOBAHO C TIOMOILIBIO PAacYeTOB, MOKa3aHHBIX Bbime. [TockonpKy Onomacca umeer
HU3KYIO YJAEJIbHYIO TelJIONpOBOAHOCTh (MeHblle npumepHo 0,1 Bt MK, paccestHue Terua
MPOUCXOAUT MEIJICHHO, B OTJINYHE, HAIPUMED, OT MeTajuioB (Oosbine mpumepHo 10 Bt M'lK'l),
KOTOpPbIE MOTYT pacCenBaTb SHEPTHIO OBICTPO, MPU YCIOBHH, YTO HUMEETCS CTOK TerJia it

nepenavy SHEPTrUH.

SJIEKTPOHHBIE TYHIKH - HIOTJIOTUTEJIN ITYYKA

[00106] CornacHo HEKOTOPBIM BapHaHTAM PeaTH3aIUH N300PETEHUS] CUCTEMBI U CIIOCOOBI
BKJIFOYAIOT IMOTJIOTUTEIh Ny4yKa (Hampumep, 3arBop). Hampumep, MOTJIOTUTENh NMy4YKa MOKHO
UCTIONB30BaTh Ui OBICTPOrO TPEKpAIleHHs WM yMEHbIIEeHUs1 oOJydeHust marepuana Oe3
BBIKJTFOUCHUS  DJICKTPOMHUTAHUS  DJIEKTPOHHOJYYEBOTO  YCTPOHCTBA.  AJIBTEPHATHUBHO,
MOTJIOTUTENIb MyYKa MOKHO HKCIIOJIb30BAaTh MPU TOAKIIOYEHUH MHTAHUS IMy4YKa 3JIEKTPOHOB,
HATpUMep, TMOTJIOTUTENb My4YKa MOXKET OCTAHOBHUTH My4YOK 3JIEKTPOHOB, MOKa TOK IMydYKa HE
noctur Tpedyemoro ypoBHsi. [lormorurens mydka MOKHO TIOMECTUTH MEKAY MEPBBIM OKHOM H3
(oJIbru ¥ BTOPBIM OKHOM 13 (posbru. Hampumep, MOrIoTUTENb MyYyka MOKHO YCTAHOBUTH TAKUM
o0pa3om, 4ToOBI OH OBLT MEPENBHKHBIM, TO €CTh TaK, YTOOBI €r0 MOXKHO OBLIO TIepeMeliaTh Ha
TPACKTOPHIO My4YKa U yOUpaTh ¢ yKa3aHHOU TpaekTopuu. J{axe MOKHO UCTIONIb30BATh YaCTUIHOE
MEePeKpPhITHE TMy4YKa, HATpUMEp, IJIsl PeryJupoBaHusl N03bl oOnydeHus. [lorjmorurens mydka
MOKHO YCTaHOBUTb Ha TMOJIy, Ha TpaHCHOpTepe ajisi OMOMAcChl, MPUKPENUTh K CTEHKE, K
U3JIYYaroIeMy YCTPOUCTBY (Hampumep, K CKaHUPYIOIEMY pacTpyOy) wiu K JroOOW OMOpHOH
KOHCTpyKIuu.  [lormoTutens  mydka  MOPEANOYTHTENBHO — 3aKPEIUISIOT  OTHOCHUTEBHO
CKaHUpyroIero pacrpyba Takum o0Opa3oM, dYTOOBI My4OK MOXKHO ObulO 3 PEeKTUBHO
peryJupoBaTh ¢ TOMOIIBK) MOTJOTUTENs Mydka. [lOrOTHTENnh Ty4Yka MOXKET COJEepKaTh
HIAPHUP, PEJIbC, KOJeca, MPOPe3u WiIH IPYTHe CPeICTBA, MO3BOJISIIONINE eMy (HYHKIMOHUPOBAThH
NpU TePEMEIIeHHH B TYYOK W U3 Ty4ka. [[OroThTens mydka MOXKHO BBIMOJHHUTH U3 JTFOOOTO
MaTepuaia, KOTOPbI OyIeT 3aAep:KUBaTh MO MEHbIIEH Mepe 5% 3JIeKTPOHOB, HANIPHUMEp, IO
menbInerd mepe 10%, 20%, 30%, 40%, 50%, 60%, 70%, no menbineii mepe 80%, 85%, 90%,
9%, 92%, 93%, 94%, 95%, 96%, V7%, 98%, 99% wnu naxe npumepuo 100% >1eKTPOHOB.

[00107] ITornoTuTenrs my4dka MOKHO BBIIOJHUTb M3 METala, B TOM 4YHCIE, HO HE
OTPaHUYUBASICh VIMH, W3 HEPKABEIOIIEH CTalld, CBHHIIA, Keye3a, MojaudaeHa, cepebpa, 30J0Ta,
TUTAHA, ATFOMHUHHSI, OJIOBA WJIH CIIABOB MEPEUUCICHHBIX METAJJIOB, WM JIAMUHATOB (CJIOUCTBIX
MaTepUajIoB), W3rOTOBJICHHBIX C TMPUMEHEHWEM VKa3aHHBIX METAJUIOB  (Hampumep,

KEpaMUYICCKOro Marepuaja ¢ MCTAJUNIMYCCKUM TMOKPBITUEM, NOJHUMEpa € MCTAJNIUMYCCKUM
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MOKPBITHEM, KOMIIO3ULMOHHOTO MaTepuaja C MeTaJUINYeCKUM IOKPbITHEM, MHOTOCIONHBIX
METAJUIMYECKUX MaTEepUAJIOB).

[00108] ITornoTuTenr my4yka MOXKHO OXJIaJHTh, HAPUMEP, C MOMOLIBK OXJIAXKAAIOIIEH
TEKy4Yell cpenbl, TakKOW Kak BOIHBIA pacTBOpP MiHM ra3. IlornoTurens my4dka MOXKeT ObITh
YaCTUYHO WJIM MOJHOCTBIO MOJIBIM, HallpUMeEp, COAEp KaTh MOJOCTH. BHyTpeHHee NpocTpaHCTBO
MOrJIOTUTENE Iy4Ka MOXHO HCHOJB30BaTh [UIsl OXJAXKIAKOLIMX O KUAKOCTEH M TIa3os.
[Mornorurens my4ka MOXKET HMMEThb JIEOOYIO (GopMy, B TOM 4YHCIE, IUIOCKYIO, H3OTHYTYIO,
KPYTJIYIO, OBAJIbHYIO, KBAAPATHYIO, MPSIMOYTOJBbHYIO, CKOIIEHHYIO M KIIMHOBUIHYIO (POPMBI.
[00109] [TornoTurens myyka MOXKET UMETh NepPOpPallHOHHBIE OTBEPCTHSI, YTO MO3BOJISAET
HEKOTOPBbIM 3JIEKTPOHAM IPOXOAUTh Uepe3 HUX, peryiupys (Harmpumep, yMeHbllas), TaKuM
oOpaszom, ypoBHH OOJMy4deHHs MO BCEH IUIOMIAAM OKHA WM B ONPENEICHHBIX OOJIACTSIX OKHA.
[TornoTurens my4ka MOXKET MPEACTABIATb COOOH CeTh, M3TOTOBJIEHHYIO, HAIIPUMED, U3 BOJIOKOH
WId  TpoBOJIOKH. st peryiampoBaHuss OOJNy4eHHST MOXKHO —HCIOJB30BATh  HECKOJIBKO
MOrJIOTUTENEN My4yKa, COBMECTHO MJIM He3aBUCUMO. Ilormorurens mydka MOXKHO peryjaupoBaTh
JUCTaHLIMOHHO, HAIIPUMeEp, C IOMOIIbIO PaJUOCUTHAJA, TN KECTKO BMOHTUPOBATH B IBUTaTENb

AJIA IEPEABHUXKCHUS ITyYKa B PA3HBIC MMOJIOKCHUS .

MATEPHAJIBI BUIOMACCBI

[00110] JIurHoUEe/UTIOI03HbIE MaTepHaIbl BKJOYAIOT, HO HE OTrPAaHUYMBAIOTCS WMH,
IPEBECHHY, TMPECCOBAHHYIO NPEBECUHY, APEBECHBIC OTXOAbl (HApPUMEp, OMUIIKH, APEBECHHY
OCHHBI, JPEBECHYIO CTPYIKKY), TPaBbl (HAIpUMEP, MPOCO NPYTBEBUIHOE, KUTAHCKUI TPOCTHUK,
CHapTHHY, ABYKUCTOYHUK TPOCTHUKOBHIIHBIN), 3€PHOBBIC OTXOAbI, (HANPUMEP, PHUCOBYIO
IeNyxy, MIeNyXy OBCa, COJIOMY IIIEHUIbI, SUMEHHYI IIEIyXy), CEJIbCKOXO3SICTBEHHBIC
OTXOABI (HapUMep, CUIIOC, COJIOMY KaHOJIbI, COJIOMY MIICHHIIbI, COJIOMY STYMEHS, COJIOMY OBCa,
COJIOMY pWCa, TKYT, KOHOIUTIO, JieH, 0aMOyK, cu3alib, abaKy, CTEP:KHU KYKYPY3HBIX TOYATKOB,
KYKYPY3HYIO COJIOMY, COEBYIO COJIOMY, KYKYPY3HO€ BOJIOKHO, JIFOLIEPHY, CEHO, BOJIOCSTHOM
MOKPOB KOKOCa), OTXOIbI OT mepepaboTku caxapa (HampuMmep, >KMbBIX, CBEKJIIOBUYHBIH KOM,
JKMBIX araBbl), BOIOPOCIIH, MOPCKHE BOJOPOCIH, HAaBO3, CTOYHBIE BOABI M CMECH JIFOOBIX U3
MEPEUNCIIEHHBIX BEIIECTB.

[00111] B HekOTOpBIX Ciydasx, JUTHOLEJUIKOJO3HBIM MaTepual BKJIKOYAET CTEP:KHHU
KYKYPY3HBIX MOYaTKOB. M3MeNbueHHbIE WM Pa3ApOOIeHHbIE MOJIOTOM CTEP:KHHU KYKYpPY3HBIX
MOYATKOB MOXKHO paCHpenesiuTb B BUJE CJIOSI CPABHUTENIIBHO PABHOMEPHOW TOJIIUHBI IS
obOiydyeHnss W mocyie OONydeHHs: WX JIETKO AWCIEPTHPOBAaTH B Cpene JUIsl JalibHeHInen

00paboTku. B HekoTOpbIX ciydasx anst obnerdeHus: yOOpouHbIX paboT u cOopa HCHOJIB3YIOT
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KYKYpPYy3HOE pacTeHHe LEeJUKOM, BKJIIOYas KYKypy3Hble CTeONMHM, KyKypy3Hble 3€pHa U B
HEKOTOPBIX CIy4asX a)Ke KOPHEBYIO CHCTEMY pacTeHUsl.

[00112] IIpenmymectBeHHO He TpeOyeTcsl IOMOJMHUTENbHBIX TMHTATEIBHBIX BELIECTB
(KpoMe HCTOYHHMKA a30Ta, HampuMep, MOYEBHMHBI HJIM aMMHaka) B Tpouecce (pepMeHTaruu
CTepKHENl KyKYypy3HbIX MOYATKOB MJIM LEJUIIOJIO3HBIX WJIM JIMTHOLEJUIIOJO3HBIX MaTepualios,
COZIepIKaIlMX 3HaYUTENbHbIE KOJUUECTBA CTEPKHEN KYKYpPY3HBIX TOYATKOB.

[00113] Kpome TOro, crepkHU KyKypy3HBIX NOYATKOB, ME€PEN U MOCHE H3MENbYCHUS,
jerde TPaHCIOPTUPOBAaTb W JIUCIEPTUPOBaTh, U OHU MPOSIBJSIIOT MEHBLIYIO CKJIOHHOCTb K
00pa30BaHMIO B3PBIBYATHIX CMECEH B BO3AYXE IO CPABHEHMIO C APYTUMH LEIJUTFOJO3HBIMH I
JIMTHOLIEJUTIOJIO3HBIMU MaTepHalaMy, TAKUMH KaK CEHO U TPaBhl.

[00114] [emmoio3HbIe MaTepUabl BKIIIOYAIOT, HAIpUMep, OyMary, OyMakKHbie M3IeNus,
OyMakHBIE OTXOZbI, OYMaXKHYIO Maccy, MUTMEHTHYI0 Oymary, MeloBaHHyIo Oymary, Oymary c
NOKPBITHEM, OyMary ¢ HaNOJHHUTEISMH, XKYPHAJbBI, IEYaTHYI0 MPOAYKLHIO (HAIpuMep, KHHUTH,
KaTaJIOTH, CIPABOYHUKH, STUKETKU, KaJEHAAPH, MO3IPAaBHTEIbHBIE OTKPBITKH, OpOIIIOPHI,
NPOCTIEKTHI, Ta3eTHYI0 Oymary), Oymary ansi mpuHTepa, OyMary C IOJIMMEPHBIM TMOKPBITHEM,
KapTOUYKH, KapTOH, OyMa’KHBIH KapTOH, MaTepUalbl C BBICOKUM COIEP’KAaHHEM Ol-LIEJUTIOJIO3bI,
TaKue Kak BaTa, U CMeCHU JIOObIX W3 MEePeuMCIeHHBbIX MarepuainoB. Hampumep, OymakHbIe
u3nenusi, onucaHHble B 3asBke Ha maTeHT CIIIA Ne 13/396,365 («Magazine Feedstocks» Medoff
¢ coaBropamu, mogaHHoH 14 despans 2012 ronma), MOJHOE ONMUCAaHWE KOTOPOW BKJIFOYEHO B
HACTOSLINI TOKYMEHT [TOCPEACTBOM CCBUIKH.

[00115] Llenmrono3Hble  Marepuanbl TakKe MOTYT BKJIIOYATh  JIMTHOLIEJUTIOJIO3HBIE
MaTepHalbl, KOTOPbIe OBUIN YACTHYHO WM MOJHOCTBIO NETUTHU(DULIUPOBAHBI.

[00116] B HekoTOpBIX Cilydasix MOXKHO HCHOJb30BAThb IPyTrHe MaTepuasbl OHOMAcCHI,
HarpuMep, KpaxmajibHble Marepuanbl. KpaxmajabHble MaTepuasbl BKJIIOUYAIOT CaM Kpaxmal,
HAampUMep, KYKYPY3HBIH Kpaxmaj, MIIEHUYHbIH Kpaxmay, KapTo(eabHBbIH Kpaxmal WiId
PHCOBBII Kpaxmajl, IPOM3BOAHOE Kpaxmasa WM MaTepual, COAepKallui Kpaxmal, Takol Kak
CbeOOHBIN NPOAYKT MUTAHUS WIIH CEIBCKOXO3HCTBEHHAsA KyIbTypa. Hampumep, kpaxmanbHbIH
MaTepHai MOXKET MPEACTaBIATh COOOH apakady ChenOOHYIO, IPEUYHEBYIO KPYyIly, OaHaH, sSTYMEHb,
MaHHMOKY, KYyI3y, KHCIHIy, Caro, COpro, OOBIKHOBEHHBbIH JOMAIIHUI KapTodenb, CIaaKHi
kaptodenb, Tapo, SMC WU OAWH WKW Ooyiee BHIOB OOOOBBIX, TaKUX KaK KOHCKHUE OO0OBI,
yeyeBrna win ropox. Cmecu moOBIX IOBYX WM 0ojiee KpaxMaJbHBIX MAaTEpHAJIOB TaKXKe
SBIAIOTCA  KpaxMalbHbIMH MarepuanamMu. Kpome TOro, MOXKHO HCIIONb30BaTb CMeCH
KPaxMaJIbHBIX, LEJUTFOJIO3HBIX W/WIN JIMCHOLEJUTIONO3HBIX MaTepuanoB. Hampumep, Ouomacca

MOXKET NMPECACTABIATD coboii paCcT€HUE LCIINKOM, YaCTh paCTCHUA WJIN Pa3HbIC YaCTU PACTCHUA,
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HaInpuMep, MIIEHULbI, XJIOMKA, KYKYpYy3bl, puca win aepesa. KpaxmanbHble MaTepuaabl MOXKHO
00paboTtarh ¢ MpUMEHEHHEM JTFOOBIX CITOCOOOB, OMMCAHHBIX B HACTOSIIEH 3asBKeE.

[00117] MukpoOHble MaTepuanbl BKIIOYAIOT, HO HE OrPAHUYHBAKOTCS WMH, JIOOOH
MPUPOIHBIA WJIM T€HETHYECKU MOAU(PUIINPOBAHHBI MUKPOOPTAaHU3M HJIH OPTaHH3M, KOTOPBIS
COIEPKUT WM CIOCOOeH O0eCreduTh WCTOYHUK YITIEBONOB (HAmpUMeEp, MEJUTIONIO3Y),
HaIpuUMep, MPOTUCTHI, HAMPUMEP, KUBOTHBIC MPOTHUCTHI (HAMPUMEpP, MPOCTEHIINE, TaKue Kak
(aarennaTel, aMmeOOUIHbIE MpOCTeinue, HHPY30pUH U CIIOPOBUKU) U PACTUTENbHBIE MPOTUCTHI
(HampuMep, BOAOPOCIH, TaKHe KaK albBEOJSIPHBIE, XJIOPapaxHO(UTOBbIE, KPUIITOMOHAIOBBIE,
SBIJICHUJIBI, TayKO(PHUTOBBIE, TaNTOUTOBBIE, KPACHBIE BOAOPOCIH, CTPAMEHONIIIBI U 3eJICHbIE
Bojopocau). [pyrue mnpumepbl BKIKOYAIOT MOPCKHE BOJOPOCHH, IUIAHKTOH (HAmpumep,
MAaKpPOIUTAHKTOH,  ME3OIJIAHKTOH, MHKPOIUIAHKTOH, HAHOIUIAHKTOH, MUKOIUIAHKTOH H
(beMTOIUIaHKTOH), (UTOIUIAHKTOH, OakTepuu (HampuMep, TPAMIIOJIOKUTENbHbIE OaKTepuu,
rpaMoOTpHUIATeNIbHbIe OAKTEpUU W SKCTPEMO(MIIBI), NPOXCKH W/UIHM UX CMeCH. B HEKOTOpBIX
Cllydasix, MUKpPOOHYIO OHMOMAacCy MOKHO TMOJYYHTh U3 MPUPOAHBIX HMCTOYHUKOB, HATIPHUMED,
OKeaHa, 03ep, BOAHBIX OOBEKTOB, HATIPUMEP, COJICHOH BOJbI MJIH MPECHOW BOMBI, HJIK Ha cyine. B
Ka4eCcTBe aJbTEPHATHUBLI WJIH B JIOMOJHEHHE, MUKPOOHYIHO OHOMAcCy MOKHO TMOJYYHUTh U3
CHCTEM KYJIbTUBUPOBAHHUS KJIETOK, HATTPUMEP, KPYIMTHOMACINTAOHBIX CHCTEM CYXOr'O U BJIAYKHOTO
KYJIbTUBUPOBAHUS U (DepMEHTALINH.

[00118] CornacHo IpyruM BapuaHTaM peau3alid H300peTeHUs Marepuaibl OMOMAaCCHhI,
TaKue Kak LEJUTIOJIO3HbIC, KPaXMabHbIE W JINTHOLICJTFOJIO3HbIE UCXOIHbIE MaTepUalibl, MOKHO
MOJIYYUTh U3 TPAHCTEHHBIX MHKPOOPTAHU3MOB M PACTEHH, KOTOpPbIe ObLIM MOIU(PUIINPOBAHBI
OTHOCHUTEJIbHO COpTa IUKOrOo THma. Takue MOmu(pUKAINA MOKHO OCYINEeCTBUTb, HAmpuMmep,
MOCPECTBOM TOBTOPSIFOIIMXCS CTAAUN CENEKLUUA U Pa3BEIAEHUS C TOJYYCHHEM B PACTEHUH
TpedyembIx mpu3HakoB. KpoMe TOro, ykazaHHbIE PacTEHUs MOTJIH CONEPKATh MO CPABHEHHUIO C
COPTOM JUKOT'O THUIMA YOAJIEHHBIH, MOAU(DUIMPOBAHHBIN, C TOAABICHHON 3KCHpeccuell u/wimm
noOaBJIeHHBI TeHeTW4YecKuil wmarepuan. Hampumep, reHeTHyecku MOAU(GUIIMPOBAHHBIC
pacTeHusT MOXKHO TIOJYYUTh C TMOMOIIBI TexHojioruii pexkomOuHaHTHBIX JIHK, B KOTOpBIX
reHeTH4YecKrue MOAN(UKAIMN BKIIOYAIOT BHECEHHE WM MONH(HUIMPOBAHHUE CHEIU(PUISCKIX
F€HOB M3 pPOIUTEIbCKUX COPTOB, WM, HANpUMep, IMyTeM NPUMEHEHUsI TPAaHCTEHHOTO
pa3BefeHMsI, MPU KOTOPOM B PAaCTeHHE BBOAST CreU(UUSCKUN T€H WU TeHbl U3 IPYroro BUAa
pacrenus u/unu Oaktepuii. [[pyroii myTh CO3MaHUS T€HETHYECKONH H3MEHUYMBOCTH PEATH3YIOT
yepe3 MyTAallMOHHOE pa3BeACHHE, TPU KOTOPOM U3 3HIOTCHHBIX M€HOB UCKYCCTBEHHO CO3MAIOT
HOBbIe ayutesu. HCKyCCTBEHHbIE TeHbl MOXKHO CO3JaTh pa3HBIMH CIIOCOOAMH, BKITIOYAs
00paboTKy pacTeHUs WK CeMSTH, HATIPUMEP, C TIOMOIIBI0 XUMUYECKUX MyTareHOB (Hampumep, ¢

MPUMEHCHUEM AJTKUJIIUPYROIIUX Ar¢HTOB, SIMOKCHUJOB, AJIKaJION 0B, NEPOKCUAOB,
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¢dopmanbaernna), oOMyUEeHUs (HAMPUMEP, PEHTIEHOBCKOTO OOJy4YeHHs, ramMMa-oOJydYeHws,
HEUTPOHOB, Oera-yacTwil, anb(a-4yacThil, MPOTOHOB, AEUTPOHOB, Y D-00/Iy4eHHs) U TEIJIOBOTO
ylapa Wi ¢ MPUMEHEHHEM JPYyroil BHEIIHEH HArpy3Kd M MOCIEAYIOIIUX METOAOB CEJECKIIHH.
Jpyrue crocoObl moydeHus: MOIU(UIMPOBAHHBIX T€HOB PEANH3VIOT ¢ mpuMmeHeHuem I[ILIP
CHIDKeHHOW TowyHOCTH W mepecraHoBku B JIHK ¢ mocnenyromedi BCTaBKOW HEOOXOIUMOU
moaudumuposanHoii JJHK B TpeOyemoe pacrenne wim cems. CriocoObl BHeceHUs1 TpeOyemoit
TeHEeTHYECKOW WM3MEHYMBOCTH B CeMs WM pPACTEHHE BKJIIOYAIOT, HANpUMep, NPUMEHEHHUE
OaKTepuaIbHOrO HOCHUTENS, OATMCTHYECKYI0 TpaHChEKIHi, ocaxaeHue (ocdara Kaiabilus,
AJNIEKTPOIOPALNIO, CIUIAHCHHT TE€HOB, TMOJABJIEHHE OKCIPECCHH TIeHOB, JUNOMEKLHIO,
MUKPOUHBEKLIUIO ¥ TPUMEHEHHEe BUPYCHBIX HOcHTeNel. JlOMOJHUTENbHbIE TIe€HETHYECKU
Mo UIUPOBaHHBIE MaTepuanbl ObuUTH omucaHbl B 3asBke Ha marteHT CIIA Ne 13/396369,
nojganHoi 14 ¢espans 2012 ropma, MONHOE OMHCAHWE KOTOPOW BKIFOYEHO B HACTOSIIHN
IOKYMEHT TIOCPEICTBOM CChUIKH.

JIroObie M3 CrOCOOOB, OMMCAHHBIX B HACTOALICH 3asBKE, MOXKHO PEaJH30BaTh C IMOMOIIBIO

cMeceii TIOOBIX MaTepuaioB OMOMACCHI, OMMMCAHHBIX B HACTOSIICH 3asBKeE.

HHOJYYEHUE MATEPUAJIA BUOMACCBHI - MEXAHUYECKASA OBPABOTKA

[00119] buomacca MokeT HaxXOmWThCS B CyXou (opme, Hampumep, COAEpsKaTbh MeEHee
npuMmepHo 35% Bnaru (Hanpumep, meHee npumepHo 20 %, meHee npumepHo 15 %, meHee
npumepHo 10 % menee npumepHo 5 %, MeHee npuMmepHO 4%, mMeHee npumepHo 3 %, MeHee
npuMepHo 2 % unu gaxe MeHee npumepHo 1 %). buomaccy Taxk:ke MOXHO MOCTaBJISITH BO
BJI&YKHOM COCTOSIHUH, HAIIPUMED, B BU/IE BJIAKHOTO TBEPAOTO BEIIECTBA, IIJIaMa WIIA CYCIIEH3UH,
copeprkallei mo MeHblIe Mepe npuMepHo 10 % macc. TBepnoi ¢as3el (Hampumep, Mo MeHbIIEH
Mepe npumepHo 20 % macc., o MeHblue Mepe npumepHo 30 % macc., 0 MeHblIelH Mepe
npumepHo 40 % Mmacc., o MeHblIel Mepe npumepHo S0 % macc., MO0 MeHblel Mepe IPUMEpPHO
60 % macc., no MeHblIell Mepe npumepHo 70 % macc.).

[00120] B cniocobax, onrcaHHBIX B HACTOSIIEH 3asBKE MOXKHO HUCTIOJb30BATh MaTePUAIbI C
HU3KOH OOBEMHOW IIJIOTHOCTBIO, HANpHMeEp, LEJUTIOJO3HOE WIINM JIMTHOLEJUIFOJIO3HOE ChIPhe,
KOTOpoe ObUIO TpenBapUTEIbHO 00padoTaHO (PHU3MYECKHMH criocobaMu it oOecrieueHHst
00BEeMHON TUIOTHOCTH, COCTaBlisitomed Menee mpumepHo 0,75 r/em’, HaIlpuMep, MeHee
npumepro 0,7, 0,65, 0,60, 0,50, 0,35, 0,25, 0,20, 0,15, 0,10, 0,05 wiu MeHee, Hanpumep,
npumepro 0,025 r/em’. OGBEMHYIO IUIOTHOCTH Ompenensior ¢ momomsio ASTM D1895B.
Kopoue, crmoco® BKIIOUAET 3alONHEHHWE M3MEPHUTENBHOTO IIMIMHAPAa H3BECTHOTO OO0BbEeMa

npoboit u m3Meperne Macchl NMPoObl. OOBEMHYIO TUIOTHOCTh PACCUUTBHIBAIOT IMYTEM CJICHHS
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Macchl poOBI B IpaMMax Ha W3BECTHBIM OO0beM IMIMHApPA B KyOWdeckux caHTuMmerpax. [lpu
HEOOXOAMMOCTH, MaTepUabl ¢ HU3KOH OOBEMHON TIOTHOCTBIO MOXKHO YIUIOTHUTD, HATIPUMED,
cnocodamu, onucanubiMu Medoff B matente CIIIA Ne 7971809, monHoe omucaHne KOTOPOTO
BKJIFOUEHO, TEM CAMbIM, TIOCPEICTBOM CCHUIKH.

[00121] B HekoTOphIX ciyudasix mpenBapuTenbHas 00paboTKa BKIIIOYAET MPOCEUBAHUE
Matepuaia duomaccol. [IpocenBaHe MOXKHO OCYIIECTBUTD Yepe3 CETKY WU Nep(HOpUPOBAHHYIO
IUIACTHHY C TpeOyeMbIM pa3MepoM OTBEPCTHH, HallpuMep, MeHblue npumepHo 6,35 mwm (1/4
nrotima, 0,25 mroiima), (Hampumep, MeHblue npumepHo 3,18 mwm (1/8 mrotima, 0,125 aroiima),
MeHblue npumepHo 1,59 mwm (1/16 mrotima, 0,0625 nroiima), menbline npumepHo 0,79 mm (1/32
nrovima, 0,03125 pgroiima), Hampumep, Mmenbine npumepHo 0,51 mm (1/50 mroiima, 0,02000
nrotimMa), merble npumepHo 0,40 mm (1/64 arotima, 0,015625 mroiima), meHbine npumepHo 0,23
MM (0,009 mroitma), mMenbiue npumeprno 0,20 mm (1/128 mroiima, 0,0078125 nrotima), meHbIe
npumepro 0,18 mm (0,007 grotima), menpine mpumepro 0,13 mm (0,005 mroiima) wnm gaxke
menbIe npuMmepHo 0,10 mwm (1/256 grotima, 0,00390625 nrotima)). B omHOM U3 kOH(UTYpammii
TpeOyemasi Guomacca mMpoBauBaeTCsl dyepe3 mnepopalioHHbIE OTBEPCTHUS MU CHTO M TaKUM
obpa3om, Guomacca ¢ pasmMepoMm, OONBIINM, YeM Tep(OpariOHHbIE OTBEPCTHS WIH CHTO, HE
nogBepraercsi obnydenuto. Takue Ooyee KpymHBbIE MaTepHalibl MOKHO 00OpaboTaTh MOBTOPHO,
HaTpUMep, MyTeM H3MEJbYeHHUs WM WX MOJKHO MPOCTO yHanuTh w3 obpaborku. B nmpyroi
KOH(pUTYpallMH MaTepHajl, pa3Mepbl KOTOPOro Ooubine, 4yeM mepdOpallOHHbIE OTBEPCTHS,
oOiy4aroT u Oojiee MENKHWl Marepuan yAANSIOT MyTeM NPOCEHBAHUS WM HCIONB3YIOT
MOBTOPHO. B Takoro poma koHpUrypauuu caM TpaHCIOPTEP (HAPUMEpP, YacThb TPAHCIIOpTEpa)
MOKET OBbITh MephOPUPOBAHHBIM UJIM U3TOTOBJICH C IPUMEHeHHeM ceTku. Hampumep, corfacHo
OTHOMY W3 KOHKPETHBIX BAapHAHTOB peaM3alMH H300pEeTeHUs Marepuall OMOMAcChl MOXKET
OBITh BJIAKHBIM, TIPH 3TOM Tiep(OpaIOHHBIE OTBEPCTHS WIIH CETKA MO3BOJISIFOT BOJIE BHITEKATH
u3 Guomaccel nepen oOIy4eHUEM.

[00122] [IpocenmBanne wmarepuaja TakKe MOXKHO OCYIIECTBUTb PYYHBIM CHOCOOOM,
HATpUMep, C TMOMOIIBID OMepaTopa WM MEXaHHYEeCKOro yCTPOWMCTBa (HampuMep, aBToMara,
00OpYIOBAaHHOTO [IBETOBBIM, OTPAXKATEJIbHBIM WU JPYTMM JaTYUKOM), KOTOpOE YIaisier
He)KeNaTeNbHbIii MaTepuaj. [IpocerBaHue Takke MOXKHO OCYLIECTBHUTH IMyTeM MAarHUTHOTO
MPOCEUBAHUSI, TIPU OSTOM MAarHUT Pa3MEIAIOT OKOJIO TPAHCIOPTUPYEMOro Marepuana, u
MaTrHUTHBIN MaTepyall YIaISIOT yTeM MarHUTHOTO BO3IEHCTBUSI.

[00123] BosmokHast mpenBaputenbHas oOpaboTka MOXKET BKJOUATh HArpeBaHHE
Matepuaia. Hampumep, 4acTh TpaHCIOpPTEpa MOXKET MPOXOIUTH Hepe3 30Hy HarpeBa. 30HY
HarpeB MOXKHO CO311aTh, Hampumep, ¢ momomblo HMK-u3nydeHus, MUKPOBOJH, CIKUTAHUS

(Hampumep, rasza, yrisi, HepTH, OMOMACChl), PE3UCTUBHOIO HArPEBAaHUS W/WIM HMHIYKTHBHBIX
y
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KaTymek. Terno MOKHO IPUMEHSTD M0 MEHbINEeH Mepe C OIHOM CTOPOHBI Wi OoJiee YeM OHOM
CTOPOHBI, HATPEBAHUE MOXET OBITh HENMPEPBIBHBIM MM MEPHOAMYECKUM W HArpeBaTb MOXKHO
TOJIKO YacTh MaTepHaja WM BeCb Marepuai. Hanmpumep, 4acTh TPaHCIOPTHPYIOLIETO Keynoda
MOYKHO HArpeTh € MOMOLIBIO HarpeBaTelbHOH pyOamrku. HarpeBanne MOXKHO OCYINECTBHUTB,
HarpuMep, ¢ LeNb0 CYLIKU MaTepuana. B ciydae cymku mMaTtepuaina yKa3aHHYIO CYIIKY MOXHO
o0JIeryuTh, MPHU HATPEBAHUM WM O€3 HEero, MmyTeM MepeMeIleHHs rasa (Hampumep, BO3IyXa,
kuciaopona, asora, He, CO,, aprona) Haj Ouwomaccoli w/wiu dYepe3 Ouomaccy Tpu ee
TPaHCIIOPTUPOBKE.

[00124] B HekoToppIX ciyudasx mpeaBapuUTeNbHas 00pabOTKa MOXKET BKJIOYATH
oxJaxaeHue Marepuana. OxjnaxaeHue wmarepuana omnucaHo Medoff B marente CIIIA Ne
7900857, ommcaHue KOTOPOTO BKJIIOUYEHO B HACTOALIUMN JOKYMEHT IOCPEACTBOM CCBUIKH.
Hampumep, oxnaxaeHne MOKHO OCYLIECTBUTh IyTeM IOAAYM OXJIaXKJarollel Tekydel cpensbl,
Hanpumep, BOAbI (HAIpUMeEp, C NIMLEPUHOM) UJIH a30Ta (HalpuUMep, *KUAKOr0 a30Ta) B HIKHIOIO
YacThb TpaHcHopTupyromero xenoda. CoriacHO albTePHATUBHOMY BAapHAHTY peaU3aLlUuN
M300peTeHNs OXJIAKAAOIMUH ra3, HaIpUMep, OXJIAXKIEHHBIA a30T, MOKHO NMPOAYBaTh MOBEPX
MaTepurasa OMOMACChI HITH TIOJ TPAHCTIOPTUPYIOIIEH CHCTEMOM.

[00125] Jlpyroii BO3MOXKHBIH CHOCOO MNpenBapUTENbHON OO0pPaOOTKM MOXKET BKJFOYATh
nobasneHne MaTepuana B OnoMaccy. J{omoMHUTENbHBIA MaTepual MOKHO TOOaBUTh, HATIPUMED,
NyTeM OpOIIEHUs, pa3OpbI3TUBAHUS W/WJIM BJIMBAaHUS Marepuanta B OHOMaccy TIpU ee
TPAHCIOPTHPOBKE. Marepuanbl, KOTOpble MOKHO 100aBUTh, BKIKOYAKOT, HAIIPUMEP, METAJIbI,
KEepaMHUYeCKHe MaTepHalibl /WM WOHBI, KaK ONMUCAHO B myOsukanuu 3asBku Ha mateHT CIIIA
2010/0105119 A1l (momannoii 26 okTsidOps 2009 roga) u nmyOnukanuu 3asBku Ha mateHt CIIIA
2010/0159569 A1l (nomannoli 16 nexabps 2009 roga), MOJHOE ONMMCAHUE KOTOPBIX BKIIFOYECHO B
HACTOSALIMI JOKYMEHT IIOCPEICTBOM CCBHUIKU. BoO3MOXHbIE MaTepuasbl, KOTOpPblE MOXKHO
n00aBHUTh, BKIFOUAIOT KHUCJIOTHI M OCHOBaHUs. Jlpyrue marepuanbl, KOTOPbIE MOXKHO 10OaBUTE,
NPEACTaBIIOT  cOOOH  OKHCIUTENH (HAampuMmep, TMEepPOKCHIbI, XJIOPAThl), IMOJHUMEPSI,
MOJUMEpU3yeMble MOHOMEpPBI (HampuMep, COJEep’Kalllie HeHacbllleHHble CBsI3H), BO.Y,
KaTaJIN3aTOPhl, PepMEHThI H/WJIH OpTaHu3Mbl. Marepran MOKHO 10OaBUTh, HATIPUMED, B UUCTOH
¢dopme, B BUzE pacTBOpa B pacTBOpUTENE (HAIPUMEp, BOIE MM OPraHMYECKOM PaCTBOPHUTENE)
W/WITK B BUZIE€ PacTBOPA. B HEKOTOPBIX Cllydasix pacTBOPUTEND SIBISIETCS JIETYYUM H MOXKET OBITh
MPUTOTOBJIEH C LIEJIbI0 UCTIAPEHUs], HallpuMep, yTeM HarpeBaHUs W/WIK NPOAyBaHUs rasa, Kak
ormmcaHo panee. JloOaBNeHHBII Marepuaq MOXeT OOpa3OBBIBATH PABHOMEPHOE TOKPBITHE Ha
ouomacce WM TPENCTaBJIATH COOOH TOMOTEHHYIO CMECh Pa3HbIX KOMIIOHEHTOB (Hampumep,
Onomaccel M OMOJHUTENBHOrO Marepuana). JloOaBIeHHbIH Marepuan MOXKET MOIYJHPOBATh

NOCHIEAYIOUIYI0  CTaAui0 OONMydeHUsT TyTeM yBelaumueHHs >(PQPEeKTHBHOCTH OOJIydeHUs,
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neMrpupoBaHUs OOMYYEHUS] UM U3MEHEHHS BO3IEHCTBUS OONy4YeHHs (HANpHUMEp, OT IMy4YKOB
3JIEKTPOHOB JIO PEHTTE€HOBCKOTO M3JYYEHMs WJIM HArpeBaHMsl). Y Ka3aHHBIA CIIOCOO MOXKET He
BO3/IEHCTBOBATh Ha OONydeHME, HO MOXeT ObITh MNPUMEHHM JJIs  JalbHeHmei
nocienoBaTeNbHoi 00paboTku. J{oOaBiIeHHBIH MaTepral MOKET TIOMOYb MIPU TPAHCTIOPTHPOBKE
MaTepuaia, HanpuMep, 3a CHET CHUKEHUS! YPOBHEH MbUIH.

[00126] buomaccy MOXKHO HampamisITh Ha TPAaHCIOPTEp (HAmpuMep, BHOPALIMOHHBIC
TPaHCIOPTEPhl, NPUMEHsEMble B KaMepax, OIMCAHHBIX B HACTOsALIEH 3asBKe) C IMOMOLIBIO
JIEHTOYHOI'O TpAaHCIIOpTEpa, ITHEBMATHUECKOro TpPaHCIOpTepa, BHUHTOBOIO TpaHCIOpPTEpa,
OyHKepa, TpyOBl, BPYUHYIO M TOCPEICTBOM KOMOWHALIMK NEPEUNCIICHHBIX BBILIE YCTPOHCTB.
buomaccy MokHO, HanpuMep, cOpachIBaTh, BBUTMBATH W/WIJIHM MTOMEIIATh Ha TPAHCIIOPTEP JIFOOBIM
U3 VyKa3aHHbIX crnocoOoB. COracHO HEKOTOPbIM BapUaHTaM peau3alud  U300peTeHus
MaTtepuan JOCTaBISIIOT K TPaHCHOPTEPY, IPUMEHssT 3aKJIIOYEHHYI0 B KOXYX CHCTEMY
pacmpeznieNieHls] MaTepraia, 4To MOMOTaeT MOAAepKaTh arMocdepy C HH3KHUM COAEp KaHHUEM
KUCJIOpOJa W/WIM  peryjiupoBaTb MbUIb M MeJNKHe 4vacTUllbl. B3BeleHHble  wiu
CYCHIEHIUPOBAaHHBIE B BO3AYXE MEJIKHE YacTHIBl OWOMAcChl W TBUIH  SBIISTFOTCS
HE’KEeJATENbHBIMU, MOCKOJIBKY OHM MOTYT CO3JIaTh OMACHOCTb B3PbIBA MJIM MOBPEIUTH (DOJBIY
OKHa 3JIEKTPOHHOHN MYIIKH (IIPHU NPUMEHEHNUH TaKOTO YCTPOUCTBA JIIst 00pabOTKH MaTeprana).
[00127] Marepuan MOXXKHO BBIPOBHATH Uil (POPMHUPOBAHUS PABHOMEPHOW TOJIIHHBI,
cocrapsironieit ot mpumepro 0,0312 (mpumepno 0,7925 mm) no 5 aroiimMoB (npumepHo 127 mMm)
(manpumep, ot npumepHo 0,0625 (npumepno 1,5875 mm) no 2,000 grofimos (mpumepHo 50,8
MM), oT npumepHo 0,125 (mpumepsno 3,175 mm) 1o 1 aroiima (npumepHo 25,7 MM), OT IPUMEPHO
0,125 (mpumepno 3,175 mm) no 0,5 arofima (mpumepHo 12,7 Mm), ot npumepHo 0,3 (mpumepHO
7,62 mm) go 0.9 moiima (mpumepno 22,86 mm), ot npumepHo 0,2 (mpumepnHo 5,08 mm) mo 0,5
mroiima (mpumepHo 12,7 mm), ot npumepso 0,25 (npumepso 6,35 mm) 1o 1 aroiima (mpumepHO
25,4 mm), ot mpumepHo 0,25 (mpumepHo 6,35 mm) 1o 0,5 nroiima (mpumepro 12,7 mm).

[00128] B uenoM, mnpennmoyYTHUTENBHO TPAHCHOPTHPOBATb MaTepHal dYepe3 IMydOK
JJIEKTPOHOB KaK MOXKHO ObICTpee MJisl MaKCUMH3UPOBAHHMS IPOIYCKHOW CIIOCOOHOCTH.
Hampumep, MaTepuasn MOKHO IepeMeliaTh O CKOPOCTSIMH, COCTABJISIFOIIMMHU 110 MEHbLIEeH Mepe
1 ¢yr/mun (mpumepno 0,305 m/MuH), HampuMmep, MO MeHblueld Mepe 2 QyT/MHH (IPUMEPHO
0,610 m/MuH), o MeHblield mMepe 3 Qyr/mMuH (mpumepHo 0,914 m/mMuH), o MeHblneil Mepe 4
¢byt/MuH (npumepHo 1,219 m/mMuH), o MeHbieit Mepe 5 GyT/MuH (mpumepHo 1,524 M/MuH), 1O
mesnbmeir mepe 10 ¢yr/mua (mpumepno 3,048 m/muH), mo MeHbineii mepe 15 Qyr/mMuH
(mpumepuo 4,572 m/mun), 20 (npumepro 6,093 m/mun), 25 (mpumepro 7,62 m/mun), 30
(mpumepuo 9,144 m/mun), 35 (mpumepno 10,668 m/mun), 40 (mpumepno 12,192 m/mun), 45

(mpumepHo 13,716 mM/mun), 50 pyr/Mun (mpumepHo 15,24 m/mun). CKOPOCTb TPAHCIIOPTHPOBKH
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CBsI3aHA C TOKOM ITy4YKa, HAIIPUMeED, B cydae OHoMacchl TOMUHON Y4 mroiima (mpumepro 0,635
cM) U 100 MA, nmns obecriedeHUs JOCTATOYHOH JM03bI OOJYyUEHUs TPAHCIOPTEP MOXKET
nepeMeraTbesi Co CKOpocThio npuMepHo 20 ¢yros/MuH (mpumepno 6,096 m/mun), pu 50 MA
TPAHCIIOPTEP MOXKET MEepeMenaThCsi CO CKOpocThio npumepHo 10 dyroe/mun (nmpumepHo 3,048
M/MHH) 1J1s1 obecriedeHust TpUOIM3UTENbHO TaKOH Jke T03bI 00Jy4eHusI.

[00129] ITocne mepememeHus MaTepuaja depe3 30HY OOJyYEHUs], MOXKHO OCYIIECTBUTH
JOTIOJTHATEIBHY O NPEABAPUTEIBHYIO 00paboTKy. BosmoskHas JOTOJTHUTENbHAS
npeaBapuUTeNbHas 00pabOTKa MOXKET, HampuMep, MPEACTaBISATh COOOW MPOLECC, ONMMCAHHBIN
NPUMEHHUTENBHO K 00paldoTke myTeM mpeaBapuTenbHOro obmydenus. Hampumep, OGmomaccy
MOXXHO 00paloTaTh IMyTeM MPOCEUBAHUS, HATPEBAHUS, OXJIAXKIEHUS W/WIH OOBEIUHEHHS C
nobaskamu. VICKIIFOUUTENBHO MPU MPENBAPUTEIBHOM OOJyUYEHUH MOXKET UMETh MECTO raieHue
paguKaioB, HAmpuUMep, TalleHHe PAJAHKAJIOB MyTeM NOOaBJIEHUS TEKYyYHMX CpEel WM Tra3oB
(HampuMep, KHUCJIOpPOna, 3aKHUCH a30Ta, aMMHAaKa, SKUAKOCTEH), NP NPUMEHEHWHU [aBJICHUS,
TEIIOTHl  W/Wnu  A00aBIeHHWs aKLEeNnTOpOB paaukanos. Hampumep, Omomaccy MOXKHO
TPAHCIIOPTHPOBATH M3 3aKJIFOYEHHOT'O B KOXKYX TPAHCIIOPTEPa U MOJABEPraTh BO3IAEHCTBUIO Tasa
(HampuMep, KHUCJIOpOAa), MpH STOM NPOMCXOAUT TalleHne Omomacchl ¢ 00Opa3oBaHUEM
KapOOKCHIMpOBaHHBIX rpymm. CoOriacHO ONHOMY W3 BApUAHTOB peaTM3alUUd H300peTeHUs
ouomaccy BO BpeMsi OOJIyueHHs] TIOABEPrarT BO3JAEHCTBUIO XUMHUYECKH AKTHBHOTO ra3a HIIH
xuakoctH. [amenne Omomacchl, KoTopas moiBepranach oOaydeHuio, omnmcaHo Medoff B
nateHTe CIIIA Ne 8083906, momHoe ommcaHue KOTOPOrO BKJIFOUEHO B HACTOSIIINI JOKYMEHT
MOCPEICTBOM CCBUIKH.

[00130] IIpu HeoOxomumocTH, HApsiAy ¢ OONYYEHHEM MOXKHO HMCIOJBb30BaTh OJHMH WU
Oomee  crmocoOOB  MeXaHWYECKOH  00paOOTKM Ayt OMOJIHUTENBHOIO  YMEHBIIEHHS
COTIPOTHUBIIIEMOCTH 00padOTKe YIIIEBOACOAEPKAIErO MaTepraia. YKa3aHHbIe CIIOCOOBI MOXKHO
NPUMEHSTH Nepen 0OIyIeHnEM, BO BpeMs H/IITH TIOCIIe HETO.

[00131] B HekoTopbIX ciiydasx MexaHmdeckass oOpaboTka MOXKET BKJIFOYAaTh HAYABHYIO
MOATOTOBKY MCXOIHOTO CBIPbsi HEMOCPEACTBEHHO IOCTIE MOJYYEeHHs, HAIPUMEP, YMEHbIIEHUE
pa3MepoB MaTepHalioB, HANpUMEp, IyTEeM H3MEJIbUEHHs, HampuMmep, pe3Kd, ApoOJeHus,
NPUIIOKEHHUS] CIIBUTOBBIX YCWJINH, pacnbuleHus] Win pyOku. Hampumep, B HEKOTOPBIX CIydasx,
PBIXJIOE HCXONHOE ChIpbe (Hampumep, OyMary BTOPHYHOW mepepaboTKH, KpaxMajbHbIE
MaTepHaibl WM MPOCO TMPYTHEBHIHOE) IOATOTABIMBAT IyTEM NPHIOKEHUS CIBUTOBBIX
yeunuii win pasmenpuenus (shredding). Mexanudeckas oOpaboOTKa MO3BOJNISIET YMEHBIINUTh
O00BEMHYIO TUIOTHOCTH YTJIEBOACOMEPIKAINEr0 MaTepuaia, YBEIUYHTh IUIOIANb MOBEPXHOCTH
YIJIEBOACOACPIKAIETO  MaTepuana W/WIM YMEHbUINTh OAMH WIH Ooliee  pa3MepoB

yIJIEBOJCOAEPIKALLETrO MaTepHaia.
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[00132] B kauecTBe anbTepHATHMBBI WIM B AOMNOJHEHHE, UCXOAHOH Marepuail MOXKHO
o0paboTaTh MOCPEACTBOM IPYroro crnocoda oOpabdOTKH, TAKOTO KaK, XUMHYECKHE CIIOCOOBI
obpabdorku, Hanpumep, ¢ momomeslo kuciotel (HCL, HySO4, H3PO4), ocHOBaHuUS (Hampumep,
KOH wu NaOH), xuMuueckoro OKHCIUTENs (Hampumep, MEePOKCHUIOB, XJIOPATOB, O30HA),
o0JlydeHusi, MapoBOro B3pPbIBA, MUPOJINU3a, OOPaOOTKU YIBTPA3BYKOM, OKHCJIEHUS], XMMHUYECKOH
00paboTku. YKa3aHHbIe CrTOCOOBI 00pabOTKH MOYKHO PEau30BaTh B JIIOOOM MOpPSAKE U B OO0
MOCJIEIOBATEIbHOCTH M KOMOMHaLMsX. Hampumep, UCXOAHBIA MaTepual MOMKHO cCHavaia
o0OpaboTarh (pU3NUECKH ¢ MPUMEHEHHEM OJHOro Win Ooyiee criocoboB oOpaboTKH, Hampumep,
NyTeM XUMHYeCKOi 00pabOTKH, B TOM 4YHCJI€ M B KOMOMHALMH C KHUCJIOTHBIM THIPOJH30OM
(marmpumep, npu npuMmeHeHnn HCI, H,SO4, H3PO4), obnydennem, oOpaboTKOH yIbTPa3ByKOM,
OKHCJIEHHEM, MHPOJM30M HJIM MAapOBbIM B3PBIBOM, M 3aT€M IIOIBEPrHYTh MEXaHUYECKOH
oOpaboTtke. Takas mMOCIENOBATENBHOCTb MOMKET OBITh MPEANOYTUTENBHONW, TIOCKOJBKY
Marepuaibl, oOpadoTaHHbIE TOCPEACTBOM ONHOTO WM 0Oojee ApPYyrux crnocoboB odOpaboTkwy,
HarpuMep, ¢ MOMOIIBI0 OOJYYEHHUS WM IMUPOJIN3a, OOBIMHO SBIAIOTCA Ooee XPYNKUMH H,
CIIEOBATENIbHO, MOXKET OBITh Jierde OCYLIECTBUTbh JajbHeillee HW3MEHEHHE CTPYKTYpPbl
Mmarepuana Npud MexaHHYecKoil oOpaboTke. B kauecTBe eine OmHOro mpumMepa, HCXOIHBIN
MaTepHaj MOKHO MPOIYCKaTh Yepe3 HOHU3HPYIoLIee O0IyueHHe, UCIIONb3Ysl TPAHCIIOPTEP, KaK
OMUCAaHO B HACTOSIIEH 3asBKe, M 3aTeM IOJBEpPraTh MeXaHH4YecKoil oOpaboTke. XuMmudeckas
oOpa0oTka TO3BOJSIET YAAIUTh HEKOTOPYK0 4YacThb WJIM BeChb JIMTHUH (HAmpuMmep, MpH
XMUMHYECKOW BapKe LEJUTIOJI03bl) U TMO3BOJSIET HYAaCTUYHO WM MOJHOCTBIO THUAPOJIH30BATH
marepuasl. YKa3aHHbIe CIOCOOBI TakkKe MOKHO HCIOJIb30BaTh C  MPEABAPUTENIBHO
I'UAPOJM30BAHHBIM MaTepHraioM. Kpome Toro, ykasaHHble COCOOBI MOXHO HCIIOJB30BATh C
MaTepuaiioM, KOTOpBI He ObUT NpenBapUTeNbHO TuAposH3oBaH. [lepedncrieHHble COCOOBI
MOKHO HCIOJIb30BATh CO CMECSIMH THIPOJIM30BAHHOTO U HETMAPOJIHM30BAHHOTO MAaTepHAasIOB,
HAaTIpUMeEp, CO CMeCsSIMH, conmepkamumu mnpumepHo 50% wnu Oojiee HErHIPOJU30BAHHOTO
Matepuaia, npumepHo 60% wunu 6ojee HErHAPOIU3OBAHHOTO Matepuana, npuMmepHo 70% wnu
Oojiee HErHMIPONM3OBAHHOTO Marepuana, npumepHo 80% wumu Oojee HErHIPOJIHU30BAHHOTO
Matepuaia win naxe 90% wim 60jee HEruAPOJU30BAHHOTO MaTepHaia.

[00133] Hapsiny ¢ ymeHblneHHeM pa3mepa, KOTOPOE MOXKHO BBITIOJIHUTH BHAYaJle W/WIH
no3iHee mpu o0paboTke, MexaHu4deckas 00paboTKa Takke MOXKET ObITh MPENMOYTHTEIHHON C
TOYKM  3PEHUS  «PACKPBITHs»,  «HANPSDKEHUS»,  PaspylIeHWs WM Pa3pbIXJIEHUS
YIJIEBOACOACPIKAIIMX  MaTEpUaliOB, TMONYYEHHs] LEJUTFOJIO3bl W3 MarepuajoB  Oolee
BOCIPUUMYHBBIX K PACLICIJICHUIO LeTed W/IIH pa3pyLIeHUI0 KPUCTAIIMYECKOH CTPYKTYpbI B

xoze prsnueckoi 00paboTKH.
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[00134] CrocoObl  MexaHW4eckolW  oOpabOTKH  YINIeBOACOAEpIKAIIero  marepuaia
BKJIFOYAIOT, HAIIPUMEP, Pa3MoJl Wi ApoOsieHre. Pa3Moa MOXKHO BBIOJHUTH C MPUMEHEHHEM,
HarpuMep, MOJIOTKOBOH JPOOHIIKH, [IIAPOBOI MENbHUIIBI, KOJUIOUIHONH MENbHULbI, KOHHYECKOM
WM KOHYCHOH MENbHUIIbI, TUCKOBOW MENbHHIIBI, OEIryHKOBOW MENbHUIIbI, MEbHULIBI Y alijiu,
3€pHOBOM MENbHULIBI WM JAPYyrol MenbHULBL. JIpoOjieHne MOXKHO OCYIIECTBUTH C
NPUMEHEHHEM, HaIpUMep, pe3aTeIbHON ApoOMIKN/qpoOuik yrapHoro aencTsus. HekoTopsle
TUNHUYHBIE JIPOOWMIIKH BKJIOYAIOT JKEPHOBBIE APOOMIKH, IITH(PTOBbIE APOOMIKH, KO(eHHbIe
apoOuinku U rparocHuMarend. JlpobieHue wiam pasMon MOXHO 00eCneunThb, Hampumep, ¢
MIOMOIIBI0 BO3BPATHO-TIOCTYNATEIBHOTO MTH(TA HIIK JPYroro 3JEeMeHTa, KaK 3TO UMEET MECTO
B wmrudToBOH MenbHuLE. Jlpyrne MexaHWdeckne CrnocoObl OOpabOTKHM  BKIIIOYAIOT
MEXaHMUYECKYIO MPOAOJBHYIO PE3KYy WM Pa3pblBaHUE, IPYTHE CIOCOOBI, B KOTOPBHIX BOJIOKHA
OKa3bIBAIOT JaBJICHHE, U OpOOJICHHE MyTeM HCTHUPAHUs TOA AeicTBHUeM Bosayxa. Ilomxopsiaue
cocoObl MEXaHUYECKOH OOpaOOTKH JOMOJIHUTENBHO BKIJIIOYAIOT JIOOOW Ipyrod cmocoo,
NPONOJDKAOINUI  pa3pyLIeHHe BHYTPEHHEH CTPYKTypbl —Marepuana, KOTopoe ObuIo
UHHLUUPOBAHO MPEABIAYIIUMHI CTAAUSIMHA 00OpaOOTKH.

[00135] CucremMbl MEXaHWYECKOHW  TMOATOTOBKUA  CBHIPbSI  MOKHO  BBIIOJHUTb €
BO3MOKHOCTBIO TIOJIyYEHHs] TOTOKOB C KOHKPETHBIMH XapaKTePUCTUKAMH, TaKUMHU Kak,
HarpuMep, KOHKPETHbIE MAKCUMAJIbHBIE Pa3Mephl, KOHKPETHBIE COOTHOIIEHHS! IJIMHBI K IIUPUHE
WIN KOHKPETHBIE OTHOLIEHHS IUIOMAAeH MOBEPXHOCTH. DPH3MUEcKas MOATOTOBKA IO3BOJISET
YBEJIIMYUTh CKOPOCTb PEAKLUH, VIYUIINTh JBHKEHHE MaTepHaja Ha TPAHCIOpTEpe, YJIy4IIUTh
npod e 00TyueHUs] MaTeprana, yJIy4duTh OJHOPOAHOCTh OOJyUEHHs MaTeprata Wid CHU3UTh
TpeOyeMoe BpeMsi 0OpaOOTKH IMyTeM PaCKpBITHS MaTepHasoB M MpeoOpa3oBaHusl ux B Ooiee
JOCTYITHBIE MaTE€PHAJIbI IJIsl IPOLIECCOB W/MITN PEAareHTOB, TAKMX KAK PEAreHThI B PACTBOPE.
[00136] OOBpeMHYIO TIOTHOCTh MCXOJHOTO ChIPhsi MOYKHO KOHTPOJIMPOBATH (HArpuMep,
YBEJIINYUBATE). B HEKOTOPBIX CITy4yasix MOXKET OBITh JKeJIaTeNbHBIM MTOJYYUTh MAaTepHaI ¢ HU3KOH
O00BEMHOW TUIOTHOCTBIO, HAmpuUMep, MyTeM YIUIOTHEHHs] Marepuaja (Harmpumep, YIUIOTHEHHUE
MOXET CAeNaTh OoJiee JIETKUM M MEHee TOPOTOCTOSIINM TPAHCIIOPTHPOBKY MaTepuaia B Ipyroe
MECTO) U 3aTe€M BO3BpAIISHHs MaTepraia K COCTOSHUIO ¢ Ooyiee HU3KOW OOBEMHON MIIOTHOCTBIO
(Hanpumep, MocCie TPAHCHOPTUPOBKH). Marepuan MOXHO YIUIOTHUTB, HalpuMep, OT MeEHee
npumepHo 0,2 r/cm. kyb. no Gonee npumepro 0,9 r/cm. xy0. (Hampumep, meHee npumepHo 0,3
no 6onee mpumepro 0,5 r/cm. ky0., menee npumepro 0,3 no Sonee mpumepno 0.9 r/cm. ky0.,
meHee npumepHo 0,5 no Gonee mpumepno 0,9 r/cm. ky0., menee mpumepHo 0,3 mo Gojee
npumepHo 0,8 r/cM. ky0., Mmenee npumepro 0,2 no 6onee npumepno 0,5 r/cm. ky6.). Hanpumep,
MaTepHrajl MOJKHO YIUIOTHHTH C TIOMOLIBIO CrIOocOOOB u 00opynoBaHusi, onucaHHbx Medoff B

nareHTe CIA Ne 7932065 u mexayHapomHoi myOnmkaunn Ne WO 2008/073186 (xoropast
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Obuta mogana 26 oktsiOps 2007 roma, onyOJMKOBaHA HA AHTJIMICKOM SI3bIKE U TJI€ B Ka4eCTBE
rocyZapcTsa, B KOTOPOM 3asBUTEIb HaMepeH IOJNy4YUTh NAaTeHT, yka3aHbl CoenuHEeHHbIe
[IITaTer), TOJHBIE OMHCAHUS KOTOPBIX BKIKOYEHBI B HACTOSIIHA JOKYMEHT TOCPENCTBOM
CCBUIKH. YIJIOTHEHHBIE MaTepUaibl MOKHO 00padoTaTh JIOOBIMH COCOOAME, OMHCAHHBIMH B
HACTOSIIEN 3asBKe, WK JIIO00H Marepuan, oOpabOTaHHBIN C MOMOIIBIO JIFOOOTO U3 CIIOCOOOB,
ONMCAHHBIX B HACTOSIIEH 3asBKE, MOJKHO BIIOCJIEICTBUU MOABEPTHYTh YILIOTHEHHIO.

[00137] CornacHO HEKOTOPBIM BapUAHTAM peau3alud  M300peTeHHs MaTepual,
NoJIe KAl 00paboTKe, HAaXOmUTCS B (popMe BOJIOKHHUCTOTO MaTepuaja, COAEPIKAIIero
BOJIOKHA, TIOJTYYeHHbBIE TTPH MPHUJIOKESHHS CIIBUTOBBIX YCHIJIMI K UCTOYHHUKY BOJIOKOH. Hampumep,
yKa3aHHOE MPUJIOKEHWE CABHIOBBIX YCHIJIMH MOYKHO BBIIOJHUTH C MOMOLIBI POTALMOHHOTO
HOKEBUIHOTO UHCTPYMEHTA.

[00138] Hampumep, Kk  HWCTOYHHKY  BOJIOKOH, HAmpuUMeEp, KOTOPBIH  SIBIISIETCS
TPYAHOPA3araeMbIM WJIH KOTOPBIH MMEJ TIOHHWKEHHBIE YPOBHH CONPOTHUBIIIEMOCTH 00paboTKe,
MOJKHO TIPUJIOKHUTH CIIBUTOBBIE YCUJIHUSI, HAPUMED, B POTALMOHHOM HOKEBUIHOM UHCTPYMEHTE,
C TMOJY4YEHHEM MEepPBOrO BOJOKHUCTOrO Marepuana. IlepBblli BOJOKHHUCTBIM MaTepuan
MPOIYCKAIOT 4Yepe3 MepBOE€ CHUTO, HANPHUMEP, CO CPEAHUM pasMepoM orepctuil 1,59 MM um
meHee (1/16 mrotima, 0,0625 mroiima), W MOJy4arOT BTOPOW BOJIOKHUCTBIM Marepuan. [lpu
HEOOXOIUMOCTH, HCTOYHHMK BOJIOKOH MOXHO pas3pes3arb Mepen MNPUIOKEHHEM CIOBUTOBBIX
YCHUJIHH, HAIIpuMep, C TIOMOLIbIO mmpenepa. Hampumep, npu UCHoOIp30BaHUN OyMaru B KauecTBe
UCTOYHHKA BOJIOKOH, OymMary MO)KHO CHaJaja Hape3aTb Ha IOJIOCKH, KOTOpBIE, HarpuMep,
uMeroT mwupuHy oT Y4 (mpumepno 0,635 cm) no 1/2-mgroiima (mpumepno 1,27 cM), UCTIONB3YS
mpenep, HarpuMep, BPAIIAIOLINICA B MPOTHUBOIOIOKHBIX HAIPABJICHUSIX ITHEKOBBIN LIpenep,
TAKOH Kak LIpenepbl, Mpou3BOAuMBIe kommanueii Munson (FOtuka, Hero-Hopk). B kauectse
aNbTepHATHBBI pasMenbueHmto (shredding), pasmep OymMaru MOXKHO YMEHBIIUTD IIyTEM PE3KH 110
TpeOyeMoro pasmepa C TOMOINBIO THJIBOTMHHOW pe3aTeipHON MamumHbl. Hanpumep,
T'MJIBOTHHHYIO PE3aTeIbHYI0 MALINHY MOXKHO HCIIONB30BATh U pa3pe3aHust Oymaru Ha JIMCTBI,
HarnpuMmep, wupuHoii 10 nroiimoB (mpumepHo 25,4 cMm) u anuHoi 12 mrolimoB (npumepso 30,5
CM).

[00139] CormacHO HEKOTOPBIM BapUAHTAM peATH3alUUd H300PETeHUs] TPUIIOKEHHUE
CIBUTOBbIX YCHUJHMH K WCTOYHHKY BOJIOKOH M TMPONYCKaHHE TIOJYYEHHOTO MEepPBOTO
BOJIOKHHUCTOTO MaTepuajia 4Yepe3 IepBO€ CHUTO BBINOJHSAIOT OJHOBpeMeHHO. IlpunoxkeHue
CIIBUTOBBIX YCHJIMH W MPOIyCKaHHE TaKke MOXKHO OCYIIECTBUTH B MPOLIECCE C MEPUOTUIECKOM
3arpy3Kou.

[00140] Hanpumep, poTalMOHHBIN HOKE€BUAHBI MHCTPYMEHT MOKHO HUCMOJb30BaTh AJIs

OOHOBPEMCHHOI'O Hape3aHWdA HNCTOYHHKA BOJIOKOH U TIPOCCUBAHHA IEPBOTO BOJOKHUCTOIO
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Marepuaia. POTalMOHHBIA HOXXEBUIHBIH HHCTPYMEHT COAEPKUT OYHKep, KOTOPBIH MOXKHO
3arpy3uTh OOpe3KaMH HCTOYHHKA BOJIOKHA, TOJYYEHHBIMH TIPU HApPEe3aHHH YKa3aHHOTO
UCTOYHUKA.

[00141] CornacHo ApyruM BapWiaHTaM peaiu3aluy U300peTeHHs Mmepel OcaxapUuBaHHEM
u/unn  (EepPMEHTHPOBAHUEM HCXOIHOE CbIpbe 00pabarhiBalOT (PU3NIECKUM  CIIOCOOOM.
dusnueckue crnocodbl 00padOTKM MOTYT BKJIIOYATh OAWH MM Oojiee M3 JIIOOBIX CrocoOoB,
OMUCAHHBIX B HACTOSIIEH 3asBKe, TAKME KaK MeXaHU4Yeckass 00paboTka, Xumudeckasi oo0padboTka,
oby4yenne, oOpaboTKa yJIbTPa3ByKOM, OKHCJIEHWE, MUPOJU3 MM MapoBOh B3pbiB. CrocoObI
00pabOTKH MOYKHO HCIIONIb30BaTh NMPH KOMOWMHAIIMH IBYX, TPEX, YETHIPEX WIH AaXKE BCEX M3
OMUCAHHBIX TeXHOJOTUM (B JOOOM mopsinke). [lpu mpuMmenenun Gojiee 4yeM ONHOrO crocoda
00paboTKM yKa3aHHBbIE CIOCOOBI MOYKHO TNPHMEHSATh ONHOBPEMEHHO WJIM B Pa3HOE BPEMs.
Kpome Toro, MOJKHO HCIIONB30BaTh APYTUE CIIOCOOBI, N3MEHSIOIINE MOJICKYJISIPHYIO CTPYKTYPY
HCXOIIHOTO ChIPbSl HA OCHOBE OMOMACCHI, MO OTAEIBbHOCTH WJIM B KOMOMHAIIUK CO CHOCOOaMH,
ONMCAHHBIMH B HACTOSIIEH 3asiBKE.

[00142] Mexannueckne crocodbl 0O0pabOTKH, KOTOpPbIE MOMKHO HCIOJNIb30BaTh, U
XAPAKTEPUCTHKN MEXaHW4eCKH oOpabOTaHHBIX YIJIEBOACOAEPIKAIUX MaTepHAIOB Oouee
nopoOHO omucaHbl B myOnukanuu 3aseku Ha mateHT CIIA 2012/0100577 Al, noganHoi 18
okts10pst 2011 roma, MoNHOE ONMHMCAHUE KOTOPBIX TEM CAMBIM BKJIFOUEHO B HACTOSIIMN JOKYMEHT

NOoCPEACTBOM CCBUIKH.

OBPABOTKA YJIbTPA3BYKOM, IUPOJIN3, OKUCJIEHHUE, IAPOBOM B3PELIB

[00143] IIpu ©HeoOXOmMUMOCTH, BMECTO OONYyYEeHHsS] WM Hapsay ¢ HAM MOXKHO
UCTIONIB30BaTh OMH MK OoJiee criocoOOB, BRIOPAHHBIX U3 00PaOOTKH YIBTPA3BYKOM, MUPOJIH3A,
OKHUCJIUTEIBbHBIX CIOCOO0B MM CrOCOOOB Ha OCHOBE MApOBOTO B3PbIBA, JJISI YMEHBINCHUS WU
JaJIbHENIIer0 YMEHbIIEHUs] COMPOTUBIIIEMOCTH YIJIEBOACOAEpKAIEro mMarepuana obpaboTke.
Hanpumep, ykazaHHble CIOCOOBI MOKHO NIPUMEHSTD Tepen 00JydeHneM, BO BpeMsl W/HIIN MOCTe
Hero. Takue crnocodsl moxpoOHo omucanbl Medoff B marente CIIIA Ne 7932065, momnHoe

OMUCAaHUE KOTOPOr'O BKIKOYCHO B HaCTOﬂLLII/IfI AOKYMEHT NOCPEACTBOM CCbIJIKH.

NPUMEHEHME OBPABOTAHHOI'O MATEPUHAJIA BUOMACCHI

[00144] IIpumensisi crocoObl, OMHMCAaHHbIE B HACTOSIIECH 3asiBKe, HCXOMHBIM MaTepua
Ouomaccel (HarmpuMep, paCTHTENBHYIO OHoMaccy, OMomMaccy JKHBOTHBIX, Oymary u Onomaccy u3

OBITOBBIX OTXOI[OB) MOXHO MHCIOJIB30BATH B KAUECTBC HCXOAHOTO CbhbIpbA OJid TIOJYYCHUA
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TMIOJIE3HBIX MTPOMEKYTOUHBIX COEAMHEHUH U MPOIYKTOB, TAKUX KaK OPTraHUYECKHE KHCIIOTHI, COJIN
OPTaHUYECKUX KHCJIOT, AHTUAPUABI, CIOXKHbIE 3(QHUPBI OpPraHMYECKHUX KHUCJIOT U TOIUIUBO,
HampuMep, TOIUIMBO JJIsI JIBUTATENEeH BHYTPEHHErO CrOpaHusl WM HCXOAHOE CBIPbE IS
TOIUTMBHBIX 3JIEMEHTOB. B HacTosiel 3asBKe OINMCAHbI CHCTEMBbl W MPOLECCHl, B KOTOPBIX
MOYKHO HCTIOJIB30BATh B KaYECTBE MCXOIHOTO CHIPBS LIEJUIFOJIO3HBIE W/WIIN JIUTHOLEJITFOJIO3HbIE
MaTepHalbl, KOTOPBIE SIBISIOTCS JIETKOJOCTYIHBIMH, HO YacTO TPYIHO MOANAKOTCS 00paloTKe,
HarpuMep, MOTOKH OBITOBBIX OTXOAOB U MOTOKH MAaKyJIaTypbl, TAKUE KaK IMOTOKHU, COIEpIKaIIne
raseTHyro Oymary, kpadT-Oymary, roppupoBaHHYIO OyMary WM UX CMECH.

[00145] JIns  mpeBpaiieHusT HUCXOMHOTO ChIpbs B (OPMy, KOTOPYIO MOKHO JIETKO
0o0paboTarh, TIIOKaH- WIH KCHJIAHCOAEPIKAIIYI0 MLEJUTF0JIO3Y B HCXOOHOM ChIpb€ MOXKHO
NOABEPraTh TUAPONU3Y C TONTyUYEHHEM HU3KOMOJIEKYJSIPHBIX VIJIEBOAOB, TAKMX Kak caxapa,
NOMOIIBI0  OCaXapUBAIOIIEr0 areHra, Hampumep, (GepMeHTa WM KHCIOTBL, IpOLece,
Ha3bIBAEMbIH OCaxapHBaHHEM. 3aTeM HHU3KOMOJIEKYJSIPHBIE YIJIEBOABI MOXKHO HCIIONB30BATh,
HarpuMep, Ha CYLIECTBYIOIIEM MPON3BOACTBEHHOM MPEANIPHUSITHH, TAKOM KaK MPENNpUATHE TI0
NPOM3BOJCTBY ONHOKJIETOYHOrO Oe€Nika, MPeAnpUsiTHEe IO MPOH3BOACTBY (epMEHTOB WM
NPEANPUSTHE TIO IPOU3BOACTBY TOIUIMBA, HAITPUMED, MPEANPHUATHE IO TPOU3BOACTBY STAHOJA.
[00146] HcxonHoe cplppe MOXKHO TMOABEpPraTb T'MAPOJM3Y NYTEM HCIOJIb30BAHUS
depmenTa, HampuMmep, MyTeM OOBEAMHEHUs MaTepualioB H (epMeHTa B pPaCTBOPHUTEIE,
HarpuMep, B BOASTHOM PacTBOpE.

[00147] CornacHo anpTEpHATHBHOMY BapHAaHTy peajH3aluu H300peTeHust (epMEHTHI
MOTYT TIOCTyNaTh 3a CYET OpPraHW3MOB, KOTOpPbIE pa3jiaraloT OHWOMAacCcy, TaKyKR Kak
LIEJUTFOJIO3HBIE W/WJIM JIMTHIUHOBBIE YacTH OMOMACCHI, COIepsKaT WM MPOAYLHPYIOT Pa3IHYHbIe
paznararoiiie KieTdaTky GepMeHThI (LeJUTr0Ia3bl), JIMTHUHA3bI UM Pa3JInYHbIE Pa3pylIarolIne
ouomaccy MeTabOJUTBI C MAaJCHbKHUMHU MOJIEKYJIaMH. YKazaHHble (EPMEHTbI MOTYT
NpPEeACTaBIATh COOOH KOMIUIEKC (PepMEHTOB, KOTOPbIE ACHCTBYIOT CHHEPTUYECKH U Pas3iararoT
KPHUCTAJUTHUECKUE LIEJUTFOJIO3HbIC WM JIMTHUHOBBIE YacTH Omomacchl. IIpumepsl pasmararormmx
KJIeTYaTKy (PEPMEHTOB BKJIFOYAIOT: SHAOMIIOKAHA3bI, LeJUIO0NOrHApOas3sl U ejutoduassl (Oera-
TIIOKO3UAA3EI).

[00148] Bo Bpemst ocaxapuBaHH IEJUTFOJIO3HBIN CyOCTpaT MOXKHO CHadaja THIPOJIU30BATh
C TOMOINBK SHIOMIOKAHA3 B CIYYalHBIX MeCTax C MOJYYEHHEM  OJIMTOMEPHBIX
NPOMEXKYTOUYHBIX coenuHeHWH. Jlanee ykasaHHbBIE MPOMEKYTOUHbIE COENUHEHHMsS CTaHOBSATCS
cyOcTpataMu sl SK30TEPMHUYECKOr0 PacIIerUIeHHs TII0KaHa3, TAKUX KaK LEUTOOHOrHapoIasa,
C TOJy4YeHHEM LeI0o0MOo3bl W3 KOHLEBBIX TPYINI LEJUTI0JIO3HOro monuMepa. Llennobunosa
npexacrasisier coboii  BomopacTBOpUMBIH  1,4-CBsi3aHHBIA QuUMep DIIOKO3bl. W HakoHer,

neutodnasa paciieruisieT LeIo0no3y ¢ MOJIYYeHHEM IIIFOKO3bl. D(PQPEeKTUBHOCTD (HAIIPHMED,
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BpeMsl THAPOJIN3a U/HUIM MOJHOTA FMAPOJIN3a) TaKOro MpoLecca 3aBUCUT OT COMPOTHUBIISIEMOCTH

00paboTKe LEeJUTIOJIO3HOTO MaTepraa.

MMPOMEXYTOYHBIE COEAUHEHUA U TPOAYKTbHI

[00149] IIpumensisi mpolecchl, OMMCAHHBIE B HACTOSINEH 3asiBKe, Marepuan OMOMacChl
MO’KHO TIPE€BPATHTh B OJUH WK OoOJiee MPOAYKTOB, TAKUX KaK SHEPTHUs, TOIUINBA, MPOAYKTHI
nuTausi u  Martepuanbl. Crneunpuyeckue TPUMEpPhl MPOAYKTOB  BKJIIOYAIOT, HO HE
OTPaHUYMBAIOTCS UMM, BOAOPOJ, caxapa (Hampumep, TIIFOKO3Yy, KCHIO3Y, apaOHMHO3y, MaHHO3Y,
rajakto3y, (pyKTO3y, AUCAXAPHUIbI, OJUIOCaXapuibl W IMOJHCAXAPUIBI), CIIUPTHI (HAMPUMeED,
OITHOATOMHBIE CITHPTHI WJIN JBYXaTOMHBIE CITUPTBI, TAK KaK STAHOJI, H-MPOIAHOJ, U300yTaHOI,
BTOp-OyTaHoi, Tper-OyTaHoda wnu H-OyTaHON), TUAPATHPOBAHHBIE WM COIEpIKAIUE BOAY
cnupThl (Hampumep, copepxkamue Oombme 10%, 20%, 30% wnu naxe Oonbine 40% BOmIbI),
Ouonn3enbHOE TOIUIMBO, OPTraHMYECKHE KHCJIOTHI, YIJIEBOAOPOABl (HANMpHUMep, METaH, 3TaH,
npomaH, W300yTeH, NEHTaH, H-TeKCaH, OWOAU3ENbHOE TOIUIMBO, OHMOOEH3MH M HMX CMECH),
MOMYyTHBIE TPOAYKTHI (Hampumep, OeNKW, Takhe KaK pas3jiaraloline KJIeT4aTKy Oejku
(epMeHTBI) WITH OTHOKJIETOUHBIC OETKU) M CMECH JTIFOOBIX U3 YKa3aHHBIX COCUHEHUH B OO0
KOMOWHAIIMYA WM OTHOCUTEIBHOW KOHIEHTPALMU U, BO3MOXKHO, B KOMOWHAIMH C JIFOOBIMHU
nobaBkamMu (HampuUMep, TOTUIMBHBIMHU noOaBkamu). Jlpyrue mpuMephl BKIIIOYAIOT KapOOHOBBIE
KHCJIOTBI, COJIM KapOOHOBOH KHCJIOTBI, CMECh KapOOHOBBIX KHUCJIOT U COJIEH KapOOHOBBIX KHUCIOT
U CJIOXHBIe 3(QUpbl KAPOOHOBBIX KHUCIIOT (HAPUMEP, METUJIOBBIN, STHUJIOBBIA U H-TPOMUIOBBIE
CIIO’KHBIE 3(PUPBI), KETOHBI (HAPUMED, alIETOH), aATbACTHUABI (HATIPUMED, alleTalibAeruy), aibga-
1 OeTa-HEeHACBIIEHHBIE KHUCIOTHI (HANMpHUMeEp, aKPUJIOBYKD KHUCIIOTY) W oneduHBI (Hampumep,
sTWiIeH). Jlpyrue cnupThl U MPOM3BOAHBIE CIIHMPTOB BKJIFOYAIOT MPOIAHOJ, MPOMIICHIJIUKOJIb,
1,4-Oyrarnuon, 1,3-mpomaHanoin, caxapHble CIOHUPTHI (HAMpUMep, 3PUTPUTON, TIIHKOJNb,
TJULEPUH, COPOWT, TPEUTON, apabduTOj, PUOWUTON, MAHHHUTOJ, IYJIbLUT, (PyCHUTON, HIUTOI,
U30MAJIBT, MaJbTUTOJ, JAKTUTOJ, KCUJIMT W APYTHE NOJIHOJBI) M METHIOBBIE WJIH 3TUJIOBBIE
cnokable  3gupbl MOO0r0 W3 MEePEUHCICHHBIX CHUPTOB. Jlpyrue NpPOAYKTHI BKIIIOYAOT
METHJIAKPUJIAT, MeTWiIMeTakpwiar D- wiaum L-MONOYHYHO KHCIOTY, JIMMOHHYK KHUCJOTY,
MypPaBBHHYIO KHCJIOTY, YKCYCHYIO KHCIIOTY, MPOIHMOHOBYIO KHCJIOTY, MACJISIHYIO KHCIOTY,
STHTAPHYIO KHCJIOTY, BaJIEPUAHOBYIO KHCIIOTY, KAIIPOHOBYIO KHCJIOTY, 3-THAPOKCHIIPOITHOHOBYIO
KUCJIOTY, NaJbMUTHHOBYIO KHUCJIOTY, CTEAPUHOBYIO KUCJIOTY, IIaBEJEBYI0 KHUCJIOTY, MaJOHOBYIO
KHUCJIOTY, TJIyTapOBYIO KHCJIOTY, OJIEMHOBYHO KHCJOTY, JIMHOJIEHOBYIO KHUCJIOTY, TJIMKOJIEBYIO
KHCJIOTY, TaMMa-THIPOKCUMACISTHYIO KHCJIOTY M UX CMECH, COJIU JIOOBIX W3 MEePEeYHCICHHBIX

KHUCJIOT, CMECH JIFOOBIX KUCJIOT H HX COOTBETCTBYHOLIHUE COJIN.
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[00150] JIro0yr0 KOMOMHAIIMIO MEPEYHCICHHBIX BBILIE NMPOAYKTOB IPYr € APYTOM W/WIN
NEePEYHCIEHHBIX BbIllIe MPOAYKTOB C IPYTUMH NPOAYKTAMHU, IIPU 3TOM APYTHe NPOAYKTHI MOKHO
NOJYYUTh C TPUMEHEHHEM CIIOCOOOB, ONMMCAHHBIX B HACTOSINEH 3asBKE MJIM HHBIM 00pasom,
MOYKHO YINaKOBaThb BMECTE€ M IMPOAABATb B BHIE MPOAYKTOB. IIpOAYKTHI MOXKHO OOBEIUHSTH,
HarpuMep, IepeMelInBaTb, CMEIINBaTh, WJIM COBMECTHO pacTBOPSTb MM MOXHO MPOCTO
yIaKoBaTh WU NPOAaBaTh BMECTE.

[00151] JIrobo¥i U3 MpOAYKTOB WJIM KOMOWHAIIMH TPOAYKTOB, OMMCAHHBIX B HACTOSIIEH
3asBKe, MOXKHO Je3MH(PHULNPOBATh WIN CTEPUIM30BATh MEpea MPOoNakel MPOAYKTOB, HAIIPUMED,
MOCJie OUMCTKU WJIM BBIAENEHUS WIN JlaXe MOocie YIaKOBKH, JJs1 HEHTpaIu3aluu OAHOTO WU
Oomee  TOTEHLMANIbHO  HEXENATENbHBIX  3arps3HSIOIIMX  BEIIECTB, KOTOPbIE  MOTYT
NPUCYTCTBOBAaTh B MpPOAYKTe (mpoaykTax). Takyro caHAIMI0 MOXHO OCYIIECTBUTb IMyTEM
OoMOapIupOBKU 3JEKTPOHAMH, HAlpUMep, ¢ 1030l MeHbIne npuMepro 20 Mpax, Hanpumep, OT
npumepHo 0,1 no 15 Mpan, ot mpumepso 0,5 1o 7 Mpan unu ot npumepHo 1 10 3 Mpan.
[00152] IIpoueccel, OnmMCaHHbIE B HACTOSLICH 3asBKE, MO3BOJIIET MOJYy4YaTb MOTOKHU
Pa3MUYHBIX MOOOYHBIX MPOAYKTOB, KOTOPBIE MOJKHO HCIIONIB30BATh Ul T€HEPUPOBAHUS Tapa |
3JIEKTpUYECTBa AJI NMPUMEHEHUs] B APYTUX YacTsIX NpPeAnpusTHs (COBMECTHOE MPOU3BOACTBO
TEIJIOBOM W 3JIEKTPUYECKOW SHEPruM) WM MPOJaBaTh Ha OTKPBITOM peIHKe. Hampumep, map,
00pa3yrOIUNCS PU TOPEHUH MTOTOKOB MOOOYHBIX MPOAYKTOB, MOKHO UCIIOJIB30BATh B MPOIIECcce
IUCTHIUISILMKM. B kadecTBe aApyroro mpumepa, 3J€KTPUUECTBO, T'€HEpUpPyeMoe IpU TOpeHUU
MOTOKOB TOOOYHBIX MPOAYKTOB, MOXKHO HCIOJB30BATh B 3JIEKTPOHHO-JIYYEBBIX T'€HEPATOpax,
NPUMEHSIEMbIX TIPU TPEABAPUTEIBHON 00padoTKe.

[00153] [TobouHble  TPOAYKTHI, HCHOJB3yEMbIE JJisI TEHEPUPOBaHMA Tapa U
3JIEKTPUYECTBA, MOJNYYalOT W3 HECKOJbKUX HCTOYHUKOB HAa BCEM NPOTSDKEHMM IpoLecca.
Hanpumep, anaspobHoe cOpakuBaHHE CTOYHBIX BOJ MO3BOJIIET MOJNYYUTh OHOTa3 C BBICOKHM
YPOBHEM MeTaHa M MaJIeHbKUM KOJIU4YeCTBOM oTpaboTaHHON Omomacchl (mmiama). B kadectse
APYyroro npuMepa, MO>KHO UCIOJIb30BaTh TBEP/IbIE BEIECTBA, MTOJNyUYE€HHbIE TI0CIIe OCaXapHUBaHUs
u/Wnu mocie JUCTWUIALMU (HampuMep, HeNpopearupoBaBIIMM JIMTHUH, LEJUTI0JN03y U
TeMUIIEIUTIONIO3Y, OCTABLIVIOCS OT MPEABAPUTENbHONH 00palOTKM M MEPBHYHBIX MPOLECCOB),
HarpuMep, CXKUras UX B KauecTBe TOILIMBA.

[00154] Jpyrue npomMexyTOYHBIE COCIMHEHHs U MNPOAYKTBI, B TOM YHCJE MPOAYKTHI
NUTaHUS U (papMaLeBTHUECKHE TMPOAYKTHI, OMHMCAHBI B MyOnukanuu 3asBku Ha nateHt CLIA
2010/0124583 Al, npunamnexamedn Medoff, onyOonukoBannoi 20 mas 2010 roma, mosHOe

OInMCaHHue KOTOpOfI TEM CaMbIM BKJIFOYEHO B HaCTOﬂH_II/II\/'I AOKYMEHT IIOCPEACTBOM CCBLJIKH.

MPOAYKTHI, HOJYYEHHBIE U3 JINT'THUHA
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[00155] Cunraercst, urto orpaboranHas Ouomacca (Hampumep, OTpabOTaHHBIHN
JIUTHOLIEJUTFIOJIO3HBIN MaTepual), TOJy4YeHHas B Pe3yJIbTaTe JIMTHOLEIUTIONO3HOW 00padoTKu
OMUCAHHBIMH CIIOCO0AMU, UMEET BBICOKOE COAEPIKaHKe JINTHIHHA W IIOMUMO TOT'O, YTO €€ MOXKHO
WCIIOJIb30BAaTh JIsl TIOJyUYECHHS] SHEPTHUHU MMOCPEACTBOM CXKUTAHHUSI B YCTAHOBKE JIJIs COBMECTHOTO
MPOU3BOACTBA TEIUIOBON U 3JIGKTPUUECKOM 3HEPTUU, MOXKET MPUMEHSIThCS B Kaue€CTBE APYTHX
LEHHBbIX TPOAYKTOB. Hampumep, JWTHUH MOXKHO WCIOJB30BaTh KaK €CTh B KadeCTBe
TUIACTMACCHI WJTH €r0 CBOWCTBA MOXKHO YJIYYIIUTh CHHTETUYECKHUMH CIIOCOOAMHU JIJIsl TTOJTyYeHUS
Opyrol IutacTMacChl. B HEKOTOPBIX Chy4asix, JUTHUH TakKXKE€ MOXHO TMPEBpPaTUTh B
JUTHOCYJIb()OHATBI, KOTOpPblE MOKHO WCIOJb30BAaTh B Ka4yeCTBE CBS3YIOIINX BEIIECTB,
IUCTIEPraTOPOB, IMYJIbIaTOPOB WIIH B KAUYECTBE KOMILIEKCOOOPA3yIOIINX areHTOB.

[00156] Ilpy npuMeHeHMHM B KaueCTBE CBA3YIOLIETO BELIECTBA, JIMTHUH WJIH
JUTHOCYJIH()OHAT MOKHO, HaNpUMeEp, HCIOJb30BAaTh B YTOJbHBIX OpUKETaX, B KePaMUYECKHIX
MaTepuaiax, Uil CBSI3bIBAHUSI YEPHOTO yIJIepOaa, ISl CBA3BbIBAHUS YAOOpEeHH 1 TepOULIUIOB, B
Ka4eCTBe TNbUICTIONABUTENSI, TNPU TONy4YeHHH (paHepbl W MPECCOBAHHON IPEeBECHHBI, IS
CBSI3BIBAHUSI KOPMOB JJISI )KUBOTHBIX, B KaQUECTBE CBSI3YIOLIErO BELIECTBA JIJISl CTEKJIOBOJIOKHA, B
KaueCTBE CBSI3YIOIIErO BEIIECTBA B MACTHUKE IJIsI NMPUKJICUBAHHUS JIMHOJEYyMa W B KadeCTBE
crabmiIn3aropa rpyHTOB.

[00157] B xadectBe mucnepraropa JIMTHUH WIN JIMTHOCYJIL(OHATHI MOKHO HUCTIOJb30BATh,
HampuMep, B OETOHHBIX CMECSX, TJIMHSIHBIX M KEePaMHUYECKUX MaTepuajax, KpacuTeNsX Hu
MUTMEHTaX, MPY TyOJIeHUH KOKH U B CyXOH IITyKaTypKe.

[00158] B kauecTBe sMynbraTopa, JUTHUH WK JIMTHOCYJb(OHATHI MOKHO HCTIOJB30BATh,
HampuMmep, B acajbTe, MATMEHTAX U KPACUTENSIX, TECTULIUAAX U Mapad) MHOBBIX AMYJIbCHSIX.
[00159] B kauecTBe KOMIUIEKCOOOPA3YIOIIErO areHTa, JIMTHUH WK JITCHOCYJIb(OHATHI
MOJKHO HCIIOJIb30BaTh, HAMpPUMEpP, B CHCTEMAaX IUTATEIbHBIX MHKPOIJIEMEHTaX, YHUCTSIINX
COCTaBaxX M CUCTEMax BOJOMOATOTOBKH, HAIIPUMEP, AJII CUCTEM KOTJIOB U CUCTEM OXJIAKICHHUS.
[00160] B cnydae mpousBOACTBA 3HEPTHH JIMTHUH B IEJIOM HMeeT 0Oojiee BBICOKOE
SHEProcoAep KaHue, YeM XOJIOLEIUIF0I03a (LEeJUIF0JIo3a W TeMHIIEIUTI0N03a), TOCKOJbKY OH
COIEpP KUT OOJIbIe Yriiepoaa, YeM XOJOLEIUTojI03a. HanpuMep, CyXxol JIUTHUH MOXKET UMETh
sHeprocoaepxkanue ot npumepHo 11000 (mpumepno 25,586 M]Ix/kr) no 12500 BTE Ha ¢yHT
(mpumepno 29,075 MJLx/kr) no cpaBHeHuUro ¢ nuamna3zoHoM ot 7000 (mpumepno 16,282 MJIx/kr)
no 8000 BTE na ¢yuT (mpumepro 18,608 MJLx/kr) xonouemntoo3sl. 1o cyliecTBy, JUTHHH
MOJKHO VIDIOTHUTb M TPEBPATUTh B OPUKETHI M TPAHYJbI, NMPUMEHSEMbIE IJISl CXKUTAHUSI.
Hampumep, TUrHUH MOKHO TIPEBPATHTh B TPAHYJIBI ¢ TTIOMOIIIBIO JTFOOOTO criocoda, ONMMCaHHOTO B

Hacrosieil 3asBke. [t monydenust Oosee MEAJICHHOTOPALIEH I'PaHysbl WM OpUKEeTa JIMTHUH
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MOYKHO TIOZIBEPTHYTh CIIMBAHUIO, HATPUMEP, TPUMEHsIS 103y 00aydeHus ot npumepHo 0,5 Mpan
10 5 Mpan. CiumBaHu€e MO3BOJIIET MOJIYYUTh OoJiee MemsieHHoropsmuii ¢popm-pakrop. Popm-
(dakTop, TaKOW Kak rpaHyjia WK OPUKET, MOXKHO MPEBPATUTh B «CUHTETUYECKHUI YrOJib» WU
JPEBECHBII Yrojb MOCPEICTBOM MUPOJIHM3a B OTCYTCTBUE BO3yXa, HAIPHMED, MPU TEMIIEpaType
ot 400 mo 950 °C. Ilepen mUPONU30M MOXKET OBITH JKEJIATEIbHBIM CINWBAHUE JINTHUHA JIJIs
NOAIEPKAHHUS] KOHCTPYKTUBHOM LIEJIOCTHOCTH.

[00161] KoMOuHNpOBaHHOE TPOM3BOACTBO TEIUIOBOH U 3JIEKTPUYECKOH JHEPruu ¢
NpUMEHEHHEM OTpabOTaHHOW OMOMACCHI OMHMCAHO B IMPEIBAPUTENBHOW 3asiBKE Ha MaTeHT Ne
61/774773, nonannou 8 mapta 2013 roma, moinHOE OMUCAHUE KOTOPOH BKJIIFOUEHO B HACTOSALIUN

JOKYMEHT TOCPEACTBOM CCBLIKH.

OBPABOTKA BUOMACCHI IOCJIE OBJIYYEHUA

[00162] ITocne obnyueHusi OuomMaccy MOMKHO TIEPEHECTH B COCY JJII OCaxapuBaHUS.
AJNbTepHATUBHO, OMIOMAacCy MOXKHO HAarpeThb Mociie ee OOIydeHus nepes] CTaanel ocaxapruBaHHsL.
Harperyio cpeny MoxHO co3maTh, Hampumep, ¢ mnomombio HK-usnmydenus, MHKpPOBOJH,
CKWTaHUS (Hampumep, rasa, yris, He(TH, OHOMAcCChl), PE3MCTUBHOTO HArpeBaHUs W/WIN
UHIYKTHBHBIX KaTyIleK. Terio MOKHO MPUMEHSATh 10 MEHbIIeH Mepe ¢ OAHOH CTOPOHBI WIN
Ooyee ueM OIHON CTOPOHBI, HATPEBAHHE MOXET OBbITh HENPEPHIBHBIM HJIH MEPHOAMYECKHM U
HarpeBaTh MOXHO TOJIbKO YacTh MaTepHalla WIH BeCh MaTrepHual. buomaccy MOXKHO Harperb A0
temrepatyp Bbilie 90°C B BOAHON KUIKOCTH, KOTOpash MOXET COAEpKaTb KHCIOTY WU
ocHOBaHMe. Hampumep, BOAHYIO CyCIeH3MI0 OuoMaccel MOXHO Harpetb or 90 mo 150°C,
anbrepHaTuBHO, OT 105 mo 145°C, HeobszarenvHo, oT 110 g0 140°C win, TOMOJHUTENBHO, HO
HeoOsi3arenbHO, oT 115 mo 135°C. Bpewmsi, B TedeHHe KOTOPOTO BOIHYIO CMeCh OMOMACCHI
BBIIEPKUBAIOT MPH MAKCUMAJIBHOM TeMIepaType, CocTaBsieT oT 1 1o 12 4acos, anbTepHATUBHO,
or 1 no 6 uacoB, HeoOs3aTenpHO, OT 1 10 4 YacoB MpH MakCUMaIbHOW Temreparype. B
HEKOTOPBIX CIIy4asX BOAHAS CMECh OMOMAcCCHI SIBJISIETCS] KHCJIOH, U 3HaueHne pH cocrasisier ot
1 mo 5, Heobs3aTenbHO, OT 1 1O 4, WK, aTbTEPHATUBHO, OT 2 10 3. B Apyrux ciy4asix BOgHAs
cMech OMoMacchl sIBIsieTcs meaoyHoil u 3Hadenne pH cocrasnsier ot 6 no 13, ansTepHATHUBHO,

oT 8 o 12, wiu, HeoOA3aTenbHO, OT 8 1o 11.

OCAXAHUBAHHUE

[00163] OO6paboraHHble MaTepHagbl OHOMAacChl MOXKHO OCaxapuBaTh, B LEJIOM, IyTeM

oObennHeHHsT Marepuana W (pepMeHTa LeIrosiasa B JKUAKOHW cpele, HAmpuMmep, BOIHOM
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pacTBope. B HEKOTOpPBIX Cilydasx, Mepes OcaxapuBaHHUEM MaTepUas KHITATAT, 3aMAaYMBAIOT WJIU
BapsIT B ropsiueil Boze, kak ommcaHo Medoff u Masterman B myOnuKamuu 3asiBKM Ha TIATEHT
CIIIA 2012/0100577 A1, onyonukoBaHHOM 26 anpens 26 2012 roxa, MOJIHOE OMUCAHUE KOTOPOH
BKJIFOUEHO B HACTOSIIUN TOKYMEHT.

[00164] IIponecc ocaxapuBaHUST MOKHO YAaCTUYHO WJIHM TIOJTHOCTBIO OCYIIECTBUTH B Oake
(Harmpumep, B Oake c oObemMoMm 1o MeHblied Mepe 4000, 40000 wm 500000 n), Ha
NPOHM3BOJACTBEHHOM MPEATPUATHH W/WIH €ro MOXXHO YaCTUYHO HJIM IOJIHOCTBIO OCYIIECTBUTH
NpU TPAHCIIOPTHPOBKE, HANPHMEP, B JKEJIE3HOJOPOXKHOW LHUCTEPHE, AaBTOLMCTEPHE WIH B
CymnepTaHkepe WiIH TpioMe cyaHa. Bpewms, HeoOxomumoe Ui MOJIHOTO OcaxapwuBaHus, Oyaer
3aBHCETh OT YCJIOBUH 0OpaOOTKM W TNPHMEHSEMBIX YIJIEBOICONEPIKAIIEro Marepuana Hu
depmenrta. Ilpu mpoBemeHWM oOcaxapuBaHUST HA TMPOHM3BOICTBEHHOM TMPEIANPUSITHH B
KOHTPOJIMPYEMBIX YCIOBHSIX LEJUTFOJI03y MOXKHO IO CYIIECTBY IOJHOCTBIO MPEBPATUTH B caxap,
HampuMep, TIJIIOKO3Yy, B TedueHue OT mnpumMepHo 12 ngo 96 wyacos. Ecnu ocaxapuBaHue
OCYILIECTBIISIFOT YaCTUYHO MIIM TOJIHOCTBIO MPH TPAHCIIOPTUPOBKE, OCAXapHUBAHHE MOXKET 3aHATh
Oosblire BpeMEHH.

[00165] B wenom, mpeamoyTtuTensHO, 4TOOBI copep:uMoe Oaka B XOAE OcCaxapUBAHUS
nepeMelnBali, HalpuMep, UCIONb3ysl CTPYHHOE TMepeMeIluBaHhe, Kak ONHCaHO B
MexxayHaponHoil 3asBke Ha mateHT Ne PCT/US2010/035331, nmopmannoit 18 mas 2010 rona,
KOTOpasi OblTa OMyOJIMKOBaHA HAa aHTIIMICKOM si3bike kKak WO 2010/135380 u rne B kadecTBe
rOCy/1apCTBa, B KOTOPOM 3asIBUTENIb HAMEPEH MOJYYUTh MATEeHT, Yka3aHbl CoennHeHHbIe I1ITaThI,
TIOJTHOE ONHMCAHUE KOTOPOH BKIIFOYEHO B HACTOSIIINN TOKYMEHT ITOCPEACTBOM CCBIIKH.

[00166] JlobaBiieHre TOBEPXHOCTHO-aKTHBHBIX BEIIECTB MOJKET YBEJIHYUTb CKOPOCTH
ocaxapuBaHus. lIpuMepbl TOBEPXHOCTHO-aKTUBHBIX  BEIIECTB  BKJIFOYAIOT  HEHOHHbBIE
MOBEPXHOCTHO-AaKTHUBHBIE BEIECTBA, TAKUE KaK TMOJMATHJICHTJHKOJIEBbIE MMOBEPXHOCTHO-
aktuBHBIe BewecTBa Tween® 20 unn Tween® 80, HOHHBIE MOBEPXHOCTHO-AKTUBHBIC BEIIECTBA
i aM(OTepHbIE TOBEPXHOCTHO-AKTHBHBIE BELIECTBA.

[00167] B menom, mnpenmouTuTenbHO, YTOOBI KOHLEHTpAIMsl pacTBopa caxapa,
NOJIYYEHHOTO B PE3yJIbTaTe OCaXapHBaHMA, OblJla CPABHHUTEIBHO BBICOKOH, Harpumep, OoJblue
40% v donbme 50, 60, 70, 80, 90 wim gaxe Oosbime 95% mo macce. Bony MOXKHO yIoanuTh,
HarpuMep, MyTeM UCTIAPEHHUs, 1JIs1 YBEIMYSHUsI KOHIIEHTPALUK PacTBOpa caxapa. ITO YMEHBIIHUT
00BEM, TMONBEPracMblii TPAHCIMOPTHPOBKE, & TAK)Ke MO3BOJHT IOAABUTH POCT MHUKPOOOB B
pacTBope.

[00168] CornacHo aNbTEpPHATHBHOMY BapUAHTy pealn3aluu  HU300pPETeHUsT MOXKHO
UCTIONIb30BaTh PACTBOPBI caxapa ¢ Ooyiee HU3KUMH KOHLEHTPALMSIMH, B 5TOM CIy4ae MOXKET

OBITH JKeJaTeNbHBIM J00aBIEHHE TNPOTUBOMUKPOOHONW 10OaBKH, HAmNpUMeEp, AHTHOHMOTHKA
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LIMPOKOTO CIMEKTpa AEWCTBUSA, NMPU HU3KOM KOHLEHTpauuu, Hampumep, ot 50 go 150 ppm.
Hdpyrue  mogxopsimue — aHTHOMOTHKM — BKIIOWarOT  amdorepunmea B,  ammunmums,
XJIOpaM(pEeHNKOJ, LUNPO(IOKCAUH, T€HTAMULMH, THTPOMHUIMH B, KaHAMHULIWH, HEOMHIIUH,
NeHULWUINH, [yPOMULUH, CTPENTOMHLMH. AHTUOMOTHKM OyayT MOAABISTH  POCT
MHKPOOPTaHU3MOB BO BPEMSI TPAHCIIOPTUPOBKM M XPAHEHHUs] M UX MOXKHO HCIOJb30BATH NPHU
MONXOASIIHNX KOHIEHTpaUMsx, Hanpumep, oT 15 no 1000 ppm mo macce, Hanpumep, OT 25 1o
500 ppm wnmm ot 50 go 150 ppm. Ilpu HeoOXomUMOCTH, MOKHO TOOABUTH AHTHUOWOTHK, HAaKe
€ClIM KOHILIEHTpaLusl caxapa CpPaBHUTENbHO BbicOokas. COINacHO ajlbTEepPHATUBHOMY BapHaHTy
peannzanuy U300pETeHUs] MOXKHO HCIIOJIb30BATh APYrHe NOOABKH C MPOTUBOMHUKPOOHBIMU WU
KOHCEPBUPYIOIMUMHU CBOMCTBaMu. [IpoTuBOMUKpOOHas noOaBka (I00aBKH) MPEAMOYTHUTENLHO
MPEACTABISIIOT COOON MUIeBbIe T0OABKH.

[00169] PacTBOp €O CpaBHUTENBHO BBICOKON KOHLIEHTpalMed MOXKHO MOJYYHUTb 3a CHET
OTPAaHUYEHUS] KOJIMYECTBA BOABI, NOOABIAEMON K VITIEBOACOAEpIKALIEMYy Marepuaiy ¢
¢depmenTom. KoOHLEHTpalMi0 MOXHO peryjJupoBaTh, HANpPUMEpP, KOHTPOJIHUPYS CTENEHb
ocaxapuBaHUs. Hampumep, KOHLEHTPALMIO MOXKHO YBEIHYUTh NMyTeM IOOAaBJIEHHS B PacTBOP
OoNblIero KOJMYECTBAa YTIIEBOACOAEpIKALIero Marepuana. Jlyisi moamep:kaHusl YPOBHS caxapa,
KOTOpBI 00pasyercss B pacTBOpe, MOXHO JOOaBUTh IOBEPXHOCTHO-aKTHBHOE BEILECTBO,
HampuMep, OJHO M3 BEINECTB, ONUCAHHBIX BbIIE. Kpome TOro, MOXHO YBEJTHYUTH
pacTBOPUMOCTb MyTEM yBEJIUYEHHUs] TemrepaTypbl pacTtBopa. Hampumep, pacTBop MOXKHO
nojaepxkuBaTh npu temneparype ot 40 no 50°C, ot 60 no 80°C wmu naxe mpu Oosee BHICOKOH

TeMIeparype.

OCAXAPUBAIOIINE ATEHTBI

[00170] IMogxonsiimue pasznararoiie KIeT4aTKy (EePMEHTBl BKIIIOYAIOT IIeJUTIOJIA3HI,
MOJIyYCHHBIE W3 BUIOB, OTHOCSIMXCA K pomam Bacillus, Coprinus, Mpyceliophthora,
Cephalosporium, Scytalidium, Penicillium, Aspergillus, Pseudomonas, Humicola, Fusarium,
Thielavia, Acremonium, Chrysosporium wn Trichoderma, B 4aCTHOCTHU LEJUTFOJIA3bI, TIOJYyUYECHHbIE
C TOMOIIBKD INTaMMa, BBIOPAHHOTO W3 Bupa Aspergillus (cM., Hampumep, TyOIUKALIHIO
EBpometickoro marenta Ne 0 458 162), Humicola insolens (nepexnaccuumpoOBaHHOTO Kak
Scytalidium thermophilum, cm., Hanpumep, nareHt CIIA Ne 4435307), Coprinus cinereus,
Fusarium oxysporum, Myceliophthora thermophila, Meripilus giganteus, Thielavia terrestris,
Acremonium sp. (B TOM 4HUCJe, HO HE OTPaHUYMBASICh UMH, A. persicinum, A. acremonium, A.
brachypenium, A. dichromosporum, A. obclavatum, A. pinkertoniae, A. roseogriseum, A.

incoloratum u A. furatum). IlpeanoururenpHele WTaMMbl BKIoUaoT Humicola insolens DSM
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1800, Fusarium oxysporum DSM 2672, Myceliophthora thermophila CBS 117.65,
Cephalosporium sp. RYM-202, Acremonium sp. CBS 478.94, Acremonium sp. CBS 265.95,
Acremonium persicinum CBS 169.65, Acremonium acremonium AHU 9519, Cephalosporium
sp. CBS 535.71, Acremonium brachypenium CBS 866.73, Acremonium dichromosporum CBS
683,73, Acremonium obclavatum CBS 311.74, Acremonium pinkertoniae CBS 157.70,
Acremonium roseogriseum CBS 134.56, Acremonium incoloratum CBS 146.62 u Acremonium
Suratum CBS 299.70H. Pasnararomme kieTdaTky (pepMEeHTbI Tak)Ke MOXKHO NOJYYHUTh U3
Chrysosporium, TpeaNOYTUTENbHO, wTamMa Chrysosporium lucknowense. JlonmonHUTENbHBIE
IITAMMBI, KOTOPbIE MOJKHO HCIOJB30BaTh, BKJIIOYAIOT, HO HE OrPAHUYUBAKOTCS UMH,
Trichoderma (B wactaoctu, 1. viride, T. reesei n T. koningii), ankanodunbubiii Bacillus (cMm.,
Hanpumep, mateHT CIIIA Ne 3844890 u mybnukauuto EBpomneiickoro matenta Ne O 458 162) u
Streptomyces (cM., Hanpumep, nyonukanuto EBponetickoro nmatenta Ne 0458162).

[00171] Hapsiny ¢ ¢epmenTtamMu wiu B KOMOWHAUMKM C HHUMH, JJII OCaxapUBaHUS
JIUTHOLEJUTIOJIO3HBIX U LIEJUTIOJIO3HBIX MATEPHAIOB MOJKHO UCTIOIB30BATh KUCIOThI, OCHOBAHUS U
Opyrue XUMHYECKHe COSNMHEHUs (HampuMep, OKHUCIUTENH). YKa3aHHbIE MaTepHalibl MOXKHO
UCTIONIb30BaTh B JIFOOOW KOMOWHALIMY UJTH TIOCJIEOBATEIbHOCTH (HAPUMED, 110, TOCHEe W/WIH BO
BpeMsi noOaBieHuss QepmenTta). Hampumep, MOXKHO HCIONB30BATh CHIIbHBIE MUHEPAJIbHbBIE

kucnotel (Harpumep, HCL, HoSO4, H3PO4) u cunbabie ocHoBanus (Hanpumep, NaOH, KOH).

CAXAPA

[00172] B mpoueccax, ONMUCAaHHBIX B HACTOSLIEH 3asiBKe, HAITPUMED, MOCIIE OCaXapUBAHUS,
MOXKHO BBIIENUTH caxapa (Hampumep, DIIOKO3Y M Kcmio3dy). Hampumep, caxapa MOXKHO
BBIICIUTD C TIOMOLIBIO  OCAXIEHUs, KPHUCTAJUIM3alMH, Xpomartorpaguu  (Hampumep,
xpomarorpaguu ¢ TICEBAOABIDKYIIUMCS CJIOEM, XpoMarorpaduu BBICOKOTO JaBJICHUS),
LEeHTpU(YTUpOBaHUS, SKCTPAKIHMH, JTFOOOTO APYroro cnocoda BeIAENEHHs], H3BECTHOTO B TaHHOH

00JIaCTH TEXHUKH, U UX KOMOUHAIHAM.

I'mIPUPOBAHUE U APYT'UE XUMHWYECKHUE TPEBPAIIIEHUA

[00173] IIpoueccel, onucaHHble B HACTOsIIEH 3asiBKE, MOTYT BKJIIOYaTb TMIPUPOBAHUE.
Hampumep, mimoko3y W KCHUJIO3Y MOXKHO THAPUPOBATH C TOJYYSHHEM COpOUTAa W KCHIINTA,
COOTBETCTBEHHO. [ MAPUPOBAaHME MOXKHO BBIMIOJHUTH IyTEM TMPUMEHEHHUsS KaTalu3aTropa
(manpumep, Pt/ramma-Al,O3;, Ru/C, HukeneBoro karanmuzatopa PeHes wim JIpyrux

KaTaJIM3aTOPOB, U3BECTHBIX B JAHHOH O0JAaCTH TEXHUKH) B KoMOWHarmu ¢ Hp mpu BBICOKOM
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nasiaeHuu (Harpumep, ot 10 (mpumepno 69 klla) no 12000 psi (mpumepno 82,7 MIla)). MoxHo
HCIIOJIb30BaTh IPYrHe BHIbI XUMHUYECKOTO MPEBPAIICHHS MPOAYKTOB B PE3YJbTaTEe MPOLECCOB,
ONHMCAHHBIX B HACTOSIIEN 3asiBKE, HANpUMEpP, MNPOU3BOJICTBO MPOAYKTOB, TMOJYUYEHHBIX U3
OpraHHYEeCcKOro caxapa (Hampumep, pypdypona u nponaykros, monydeHHbIX U3 (Gypdypora).
XUMHUYECKHE MPEBPAIICHUsS MOJYYEHHbIX W3 caxapa MPOAYKTOB OMHCAHBI B MPEABAPUTEIHLHOU
3asiBke Ha mateHT CIIIA Ne 61/667481, nmoganuoit 3 uronst 2012 roma, omrcaHue KOTOPOH B

MIOJTHOM 00BbeMe BKJIFOUEHO B HACTOSIIIUI TOKYMEHT MOCPENCTBOM CCBUIKH.

OEPMEHTAIUA

[00174] Hpoxcku u  OakTepun Zymomonds, HANpUMep, MOXHO HCIIONb30BATh JIJIs
(dbepMeHTaLIMN WK TIpEBpaIleHus caxapa (caxapoB) B crnupT (cnupthl). Hipke ommcansl npyrue
MHUKpoopraHusmel. OnruManbHoe 3HaueHne pH st pepMeHTaluu COCTaBIseT OT MPUMEPHO 4
no 7. Hanpumep, ontumansbHoe 3HaueHue pH nist aposkokeil cocrasisieT oT npumepHo 4 1o 5,
TOrga Kak onTumanbHoe 3HaueHue pH ana Zymomonas coctaBisier OT HnpuMepHo 5 ao 6.
Tunugynoe Bpemst pepMeHTALNN COCTABIISIET OT nMpuMepHO 24 1o 168 vacos (Hampumep, oT 24 1o
96 yacoB) npu temmneparype B amamnazoHe ot 20°C po 40°C (manpumep, ot 26°C go 40°C),
OJTHAKO TePMO(HIIbHBIE MUKPOOPTaHM3MbI IIPEATIOUUTAIOT 00JIee BHICOKHE TEMIIEPATyPhl.
[00175] CornacHO HEKOTOpPBIM BapUAHTAM peaNnu3alud H300peTeHUs, HaNpuMep, IMpH
NPUMEHEHUH aHa3pOOHBIX OPraHM3MOB, IO MEHBIIEH Mepe 4YacTb (pepMEHTALUU MPOBOIST B
OTCYTCTBHE KHCIIOPOJa, HApUMep, B aTMocdepe MHEPTHOTO rasa, Takoro kak N,, Ar, He, CO,
wii ux cMecu. Kpome Toro, cMecb MOKHO TOCTOSHHO TMpPOAYyBaTb MHEPTHBIM Ta3oM,
NpOXOIAIMM 4epe3 Oak NpH MPOTEKAHWHM YacTH WM BCEero mpouecca (epmenranuu. B
HEKOTOPBIX CIIy4dasiX, aHa’3pOOHOE YCJIOBHE MOMKHO JOCTHYb WM MONACPKHBATH 3a CUET
oOpaszoBaHMs JUOKCHAA yriiepoda B mporecce (epMEHTALUHU, MPH 3TOM JOMOJHUTENbHBINA
WHEPTHBIN ra3 He TpedyeTcsl.

[00176] CornacHO HEKOTOpPBIM BAapHAHTAM peaU3alul H300pETEHUs] BECh WJM YacTb
npouecca (pepMEeHTAMH MOXKHO TpepBaTb [0 JOCTH)KEHUS TIOJHOTO —TPEBPAIlEHUs
HU3KOMOJIEKYJISIDHOTO caxapa B HPOAYKT (Hampumep, 5TaHo’d). IIpomexkyTodHble NPOAYKTHI
(depMeHTaMK BKJIOYAIOT Caxap M YIJEBOAbl C BBICOKUMH KOHLeHTpaumsmu. Caxapa u
YIJIEBOABI MOJKHO BBIIEIUTh C NMPUMEHEHHEM JIFOOBIX CPEACTB, M3BECTHBIX B JAHHOW OONACTH
TEXHUKU. YKa3aHHBIE MPOMEKYTOUYHBIE MPOAYKTHI (PEPMEHTALUU MOXKHO HCIIOJIb30BaTh IPH
NOJYYEeHUHU MPOAYKTA MUTAHUS ISl MOTPEOJICHNST YEIOBEKOM MJIHM JKUBOTHBIM. J[OMONHUTENHHO
WIN B KaY€CTBE AJIbTEPHATHUBBI, POMEXKYTOUHBIE MPOAYKTHI (PEPMEHTALIMH MOYKHO H3MEJbYHUTh

A0 TOHKOAUCTICPCHBIX YaCTHL B na6opaTopH01‘/'1 MCJIbHUILIC U3 Hep)KaBeI-OH_Ieﬁ CTajid U MOJYYUTDb
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MyKooOpasHoe BemecTBO. B mpomecce ¢QepMeHTAIMM MOXKHO HCIOJIb30BaTh CTpYIHOE
NepeMeIINBaHNe, U B HEKOTOPBIX CIyYasx ocaxapuBaHHE U (PEPMEHTALMIO BBIMOJHSIOT B OJJHOM
U TOM 3Ke Oake.

[00177] [MuTarenpHBIE BELIECTBA AJIsI MHKPOOPTaHM3MOB MOXHO J00aBUTH BO BpeMs
ocaxapuBaHUs W/WIKM (pepMEHTALMH, HANpPUMep, MAaKeThl C TNHIIEBbIMH IHTATEIbHBIMU
BEIIeCTBAMH, ONMHUCAHHbIe B MyOnukaiuu 3asBku Ha nmareHt CIIA 2012/0052536, nogannHoi 15
utonst 2011 rona, mojHOE ONMcaHHWe KOTOPOH BKIJIFOUEHO B HACTOSIIUN JOKYMEHT MOCPEICTBOM
CCBUIKH.

[00178] «DepMeHTaIs» BKITFOYAET CIIOCOOBI U MPOAYKTHI, OMMUCAHHBIE B MEXKAYHAPOIHON
3asiBke Ha mareHT Ne PCT/US2012/071097 (xotopas Obuta mogana 20 gexadpst 2012 roxa, Obuta
onyOnukoBaHa B AHriamu kak WO 2013/096700 u rme B KauecTBe rocynapcrsa, B KOTOPOM
3asBHUTEIb HAMEPEH IMOJNYYUTh MaTeHT, ykaszaHbl CoemuHeHnHble LITaThl) M1 B MEXKAYHAPOIHOM
3asiBke Ha mareHT Ne PCT/US2012/071083 (xotopas Obuta mogana 20 gexadpst 2012 roxa, Obuta
onyOnukoBaHa B AHriamu kak WO 2013/096693 u rne B KauecTBe rocynapcrsa, B KOTOPOM
3asBUTEIb HAMEPEH MOJIYUNTh MaTeHT, yka3anbl CoennHeHHbIe I1ITaThl), conepikaHne KOTOPBIX B
MIOJTHOM 00BbeMe BKJIFOUEHO B HACTOSIIIUI TOKYMEHT MOCPENCTBOM CCBUIKH.

[00179] ITepenBmkHble  (epMEHTEPHI MOXKHO  HCIONB30BaTh, Kak OMNHUCAHO B
MekayHaponHoi 3asBke Ha mateHT Ne PCT/US2007/074028 (xotopast Obuta monaHa 20 HroJs
2007 rona, Obuta onyOIMKOBaHA HA aHTJIMHCKOM si3bike kak WO 2008/011598 u rue B kadecTse
rOCy/lapcTBa, B KOTOPOM 3asIBUTENIb HAMEPEH NOJYYUTh NAaTeHT, yka3aHbl CoennHEHHbIE
[MItater) u B onybmukoBanHoM narente CIITA Ne 8318453, conmeps:kaHue KOTOPBIX BKIIIOYEHO B
HACTOSIUI JOKyMEHT B modHOM obOwveme. IlomoOHbIM oOpaszom, obopynoBaHue st
ocaxapuBaHUs MOXeT ObITh mepenBKHbIM. Kpome Toro, ocaxapuanue W/uian (pepMEHTALIHIO

MOXHO YaCTUYHO WJIH MOJTHOCTBIO OCYILICCTBUTDL BO BPEMS MEPEBO3KU.

OEPMEHTHUPYIOIIUE ATEHTBI

[00180] Muxkpoopranusm(el), TpPUMEHsEMble TPU (EPMEHTALMHU, MOTYT TNPEACTABIATH
coOol pUpPOHbIE MUKPOOPTaHNU3MbI H/MJIH CKOHCTPYHPOBAHHbBIE MUKpOOprann3Mbl. Hanmpumep,
MHUKPOOPTaHU3M MOXKET MPENCTaBIATh COOOM OakTepHro (B TOM YHCIE, HO HE OTPaHUYHUBASICh
UMH, Hampumep, OakTepHio, pa3jararollyr0 KJIeT4aTKy), rpud, (B TOM HUHCiIE, HO He
OTrpaHUYMBAsACh UMM, HAIpUMep, APOXOKH), pacTeHHe, NPOTHUCT, HAMpUMep, NpocTeiilliee WU
rpuOOIOAOOHBI MPOTUCT (B TOM YHCIIE, HO HE OTPAaHMYMBASCh UMH, HAIPUMED, CIIM3EBHK) WIIN
Mopckue Bojopociu. Ilpu COBMECTMMOCTHM OpraHu3MOB MOXHO HCIMOJNb30BaTb CMECH

OpraHu3MOB.
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[00181] IMoagxonsiimue (epMEHTUPYIOIIHUE MHUKPOOPTAHU3MBI O0JIANAI0T CIIOCOOHOCTHIO
MpeBpaliaTh YIJIeBOIAbI, TaKue Kak TIIIOKo3a, (PyKTO3a, KCHII03a, apaOuHO3a, MAaHHO3a,
rajjakTo3a, OJIMroCaxapyuabl WIH MOJUCAXaPUIbL, B TPOAYKTHI (hepMeHTannn. DepMeHTUPYIOIIHE
MUKPOOPTaHU3MbI BKJIFOYAIOT INTaMMBl poaa Saccharomyces spp. (B TOM 4YuCNe, HO He
OTPaHUYMBAsICb HMH, S. cerevisiae (TeKapCKue IOPOXcKU), S. distaticus, S. uvarum), pona
Kluyveromyces, (B ToM uucne, HO He orpaHuuuBascb umu, K. marxianus, K. fragilis), pona
Candida (B ToM umucne, HO He orpannuuBasich umu, C. pseudotropicalis u C. brassicae), Pichia
stipitis (ponctBennuk Candida shehatae), poga Clavispora (B TOM 4ucyie, HO He OTPAaHUYHUBASICH
umu, C. lusitaniae u C. opuntiae), pona Pachysolen (B TOM uucie, HO HE OrPaHUYUBASICh UMH, P.
tannophilus), pona Bretannomyces (B TOM 4YHCJie, HO HE OrpaHUYMBASsICh UMH, Hampumep, B.
Clausenii (Philippidis, G. P., 1996, Cellulose bioconversion technology, B Handbook on
Bioethanol: Production and Utilization, Wyman, C.E., ed., Taylor & Francis, Washington, DC,
179-212)). Jpyrue noaxoasiie MUKPOOPraHU3Mbl BKJIIOUAIOT, Harlpumep, Zymomonas mobilis,
Clostridium spp. (B TOM 4yucie, HO He orpaHuunBasicb umu, C. thermocellum (Philippidis, 1996,
supra), C. saccharobutylacetonicum, C. tyrobutyricum C. saccharobutylicum, C. Puniceum, C.
beijernckii u C. acetobutylicum), Moniliella spp. (B TOM 4uClie, HO HE OTPAaHUYUBASICH UMH, M.
pollinis, M. tomentosa, M. madida, M. nigrescens, M. oedocephali, M. megachiliensis),
Yarrowia lipolytica, Aureobasidium sp., Trichosporonoides sp., Trigonopsis variabilis,
Trichosporon sp., Moniliellaacetoabutans sp., Typhula variabilis, Candida magnoliae,
Ustilaginomycetes sp., Pseudozyma tsukubaensi, TpoxKeBble BUABI POIOB Zygosaccharomyces,
Debaryomyces, Hansenula u Pichia v rpu0s1 pona dematioid Torula (nanpumep, T.corallina).
[00182] JlononHuTeNbHbIE MUKPOOPTaHU3MBI BKJIKOYAOT rpynny Lactobacillus. Ilpumepsl
BKOUaroT  Lactobacillus  casei, Lactobacillus rhamnosus, Lactobacillus  delbrueckii,
Lactobacillus plantarum, Lactobacillus coryniformis, wanpumep, Lactobacillus coryniformis
nonBun forquens, Lactobacillus pentosus, Lactobacillus brevis. Jlpyrue MHUKpOOPTaHU3MbI
BKIOYAKOT Pediococus penosaceus, Rhizopus oryzae.

[00183] Hekoropble opraHu3mbpl, Takhe Kak OaKTepUH, IPOXKKH W TPUOBL, MOKHO
UCTIONB30BaTh i (pepMEHTAIMU MPOAYKTOB, MOJYYEHHBIX M3 OMOMACCHI, TAKMX KaK caxapa U
CIUPTHI, ¢ TOJYYEHUEM SIHTAPHOUW KHCIIOTHI M MONOOHBIX MPOMyKTOB. Hampumep, opraHuzMbl
MOKHO BBIOpaTh u3: Actinobacillus succinogenes, Anaerobiospirillum succiniciproducens,
Mannheimia succiniciproducens, Ruminococcus flaverfaciens, Ruminococcus albus, Fibrobacter
succinogenes, Bacteroides fragilis, Bacteroides ruminicola, Bacteroides amylophilus,
Bacteriodes succinogenes, Mannheimia succiniciproducens, Corynebacterium glutamicum,
Aspergillus niger, Aspergillus fumigatus, Byssochlamys nivea, Lentinus degener, Paecilomyces

varioti, Penicillium viniferum, Saccharomyces cerevisiae, Enterococcus faecali, Prevotella
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ruminicolas, Debaryomyces hansenii, Candida catenulata VKM Y-5, C. mycoderma VKM Y-
240, C. rugosa VKM Y-67, C. paludigena VKM Y-2443, C. utilis VKM Y-74, C. utilis 766, C.
zeylanoides VKM Y-6, C. zeylanoides VKM Y-14, C. zeylanoides VKM Y-2324, C. zeylanoides
VKM Y-1543, C. zeylanoides VKM Y-2595, C. valida VKM Y-934, Kluyveromyces
wickerhamii VKM Y-589, Pichia anomala VKM Y-118, P. besseyi VKM Y-2084, P. media
VKM Y-1381, P. guilliermondii H-P-4, P. guilliermondii 916, P. inositovora VKM Y-2494,
Saccharomyces cerevisiae VKM Y-381, Torulopsis Candida 127, T. Candida 420, Yarrowia
lipolytica 12a, Y. lipolytica VKM Y-47, Y. lipolytica 69, Y. lipolytica VKM Y-57, Y. lipolytica
212, Y. lipolytica 374/4, Y. lipolytica 585, Y. lipolytica 695, Y. lipolytica 704 u cmeceit
NepeYUCIEHHbIX OPTraHU3MOB.

[00184] MHorue Takue MUKPOOHBIE IITAMMBI SBJISIFOTCS OOIIEAOCTYTHBIMU, U UX MOKHO
npuodpecTu Ha phIHKe WK 4epe3 xpanuwinia, Takue kak ATCC (AmepukaHCKasi KOJIJICKIUS
KJIETOYHBIX KyJIbTyp, Manaccac, Bupmxunus, CIIIA), NRRL (Konnekius KJIeTOYHBIX KYJIbTYp
Cnyx0bl CenbCKOXO3sIMCTBeHHBIX ucchenoBanuii, Ileopus, Wmmmnotic, CIIA) wmu DSMZ
(Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, bpaynuiseiir, I'epmanus),
B YaCTHOCTH.

[00185] KomMepueckn nocTymHble ApPOXKH BKJIrO4aroT, Hampumep, Pen Crap (Red
Star®)/Jlecapppe tanon Pen (Lesaffre Ethanol Red) (koTopsle MoxkHO mnpuoOpecTu B
komranuu Red Star/Lesaffre, CHIA), ®AJIM (FALI®) (koTOopbple MOXHO NPHOOPECTH B
komranun  Fleischmann’s Yeast, mnoapasgenenne Burns Philip Food Inc., CIIA),
CVYIIEPCTAPT (SUPERSTART®) (Lallemand Biofuels and Distilled Spirits, Kanana), EAGLE
C6 FUEL™ wunmu C6 FUEL™ (xotopeie MOkHO mproOpectn B komnanuu Lallemand Biofuels
and Distilled Spirits, Kanama), 'EPT CTPAHJ] (GERT STRAND®) (xoTopple MOKHO
npuobpectu B kommanun Gert Strand AB, IIsenus) u ®EPMOJI (FERMOL®) (xotopbie

MO3KHO mpuodpectu B komnanuu DSM Specialties).

AUCTULIALUSA

[00186] IMocne pepmenTanmy NOTyYEHHBIE KUAKOCTU MOYKHO MOJIBEPTaTh TUCTUIUISIIIUU C
NpUMEHEHUEM, HAPUMep, «OpakKHOM KOJIOHHBI», JJIsl OTAEEHHUs] ATAHONA U APYTHX CIIUPTOB OT
OCHOBHOTO 0OOBEMa BOABI M OCTaTOUHOW TBepnoil ¢asbl. I[lap, BeIXOASIUI W3 OpakHOH
KOJIOHHBI, MOXKET TPEACTaBIsATb coOOH, Hampumep, 35% MO Macce 3TaHON W MOXKeT ObITh
3arpy’keH B PeKTU(UKALMOHHYI0 KOJNOHHY. CMech mouTH azeorpomHoro (92,5%) stanona u
BOIbI U3 PEKTH(PUKAIMOHHONH KOJIOHHBI MOXKHO OYHCTUTH C MONy4eHueM 4uctoro (99,5%)

ATaHOJIA, UCTIONB3Ysl mapoda3Hble MOJIEKYIsIpHbie cuTa. KyOoBble OCTaTKH Opa’KHOW KOJOHHBI
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MOXXHO HANpaBUThb HA TNEPBYI0 CTYNeHb TpexcTyneHdartoro wucrapureias. OOpaTHbIid
XOJIOAMJIBHUK PEKTU(PHUKAIMOHHONH KOJOHHBI MOXKET O0ECHeuuTh TEeIUIO AJISi TaKOH IepBOM
cTynenu ucnapurens. Ilocne nepsBoi CTyneHU UCHAPUTENs TBEPAOE BELIECTBO MOXKHO OTAEIUTH
C MPUMEHEHUEeM LeHTPU(yYIru 1 BBICYIINTh B OapadanHON cymmike. Yacte (25%) npoaykra u3
LHEeHTPU(YrY MOKHO TMOBTOPHO HCIONB30BaTh AJsI (pepMEHTALMH, a OCTATOK HAlpaBUTh HA
BTOPYI0 U TPETBIO CTYNEHH HUCHApUTENs. bOonpllyr0 4acTh KOHAEHCATa U3 UCHApUTENs MOXKHO
BEPHYTh B INPOLIECC B BHUIE JAOBOJBHO YHCTOTO KOHIEHCATA, MPU 3TOM HEOOJBINYIO YacCTh
OTHENSIOT W HANpaBIIOT Ha OOpabOTKY CTOYHBIX BOJ JUIS MPEAOTBPAIICHUS HAKOIUICHUS

HU3KOKHUITAIITNX COGHHHGHHﬁ.

YIUVIEBOAOPOJCOAEPKAINIUE MATEPHUAJIBI

[00187] CornacHo ApyruM BapHaHTaM peaH3allii U300PETEHUs ¢ MOMOIIBIO COCOO0B U
CHCTEM, ONMCAHHBIX B HACTOSIIEH 3asBKE, MOKHO 00paboTaTh YIJIEBOAOPOACOAEPIKAIINE
marepuaibl. JI0OOH mpouecc, ONMCaHHBIM B HACTOSALIEH 3asBKE, MOJKHO HCIOJb30BATH IS
00paboTku JIOOOTO YIIeBOIOPONCOAEPIKAIIETO MaTepuaia, OMMCAHHOTO B HACTOSIIEH 3asBKe.
[TonpasymeBaroT, YTO «yTJIEBOAOPOACOAEPIKAIINE MaTepHabl», MPUMEHSEMblE B HACTOSIIEH
3asiBKe, BKJIIOYAIOT HE(PTEHOCHbIE TMMeCKH, He(TEHOCHBIH ClaHel, OWTYMHHO3HBIE TIECKH,
YTOJIbHYIO TIBUIb, YTOJBHYIO CYCIEH3HI0, OUTYM, Pa3IMYHbIE THITBI YIS U APYTHE NPUPOIHBIC U
CHHTETHUYECKHE MaTepUabl, COAEpKAIlie KaK YIrJIEeBOJOPOIAHBbIE KOMIIOHEHTBI, TaK U TBEPAOE
BEINECTBO. TBEpIOE BEIECTBO MOXKET BKJOYATh TOPHYIO NMOPOAY, MECOK, TIHHY, KaMeHb, WII,
OypoBOW 1IIJJaM WM [JPyroe TBEPAOE OPraHWYECKOe W/WIM HEOPraHM4YeCKOe BEINECTBO.
VYKa3aHHBIH TEPMHH TaKXKe MOXKET BKJIFOYATh OTXOJbI, TAKHE KaK OTXOIbI U TOOOYHBIE MPOAYKTHI
OypeHusi, OTXOABl U MOOOYHBIE TMPOAYKTHI NMpU TepepadoTke HeYTH WM APYyrue OTXOIBI,
cofieprKalle YIriIeBOJOPOAHBIE KOMITOHEHTBI, TaKue Kak ac(ajabToBas KpOBEJbHAsl IUINTKA U

MOKPBITHUE, aC(I)aJ'IbTOBOG AOPOKHOEC MOKPBITUE U T. 1.

CUCTEMBI TPAHCITIOPTHPOBKHN

[00188] PaznuuHble CUCTEMBI TPAHCIIOPTUPOBKH MOKHO MCHOJIB30BATh JI NIEPEMELLCHUS
MaTepuajIoB OMOMAcCChl, HATIPUMEpP, KaK OMHCAHO paHee, B KaMepy U MOJ My4YOK 3JIEKTPOHOB B
kamepe. TUNUYHBIE TPAHCIOPTEPHI MPEIACTABISIOT COOOW  JIGHTOUHBIE TPAHCIOPTEPHI,
MHEBMATHUECKUE TPAHCIOPTEPhI, BUHTOBBIC TPAHCIOPTEPHI, TEJEKKHU, IMOe3/a, Ioe3Na WIn
TEJIEKKH Ha PeNibCax, MOAbEMHUKH, (DPOHTANbHBIE MOTPY3UHKH, SKCKABATOPHI THUIA OOpaTHAas

Jionara, KpaHbl, MOKHO UCIIOJIB30BATH PA3JIMYIHBIC Cer6KI/I " JIONIAThl, BArOHCTKU U 3arpy304HbIC
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ycTpoiicTBa. Hanpumep, B pa3iUyYHBIX MNPOLIECCAX, OMMCAHHBIX B HACTOSIICH 3asBKE, MOXXHO
UCTIONIb30BaTh BUOPALIMOHHBIE TPAHCIOPTEPhl. BHUOpAlMOHHBIE TPAaHCHIOPTEPHl OIMCAHBI B
PCT/US2013/64289, nonannoii 10 okTsibpst 2013 roxa, mogHOE OMUCaHKME KOTOPOH BKJIFOUEHO B
HACTOSLINI TOKYMEHT [TOCPEACTBOM CCBUIKH.

[00189] Bubpanmonnsle  TpaHCmopTepbl OCOOEHHO TIOJIE3HBI JJIsi  paclpenesieHus
Marepraja 10 TOBEPXHOCTH U OOECNEYEeHHs PaBHOMEPHOIO CJIOS Ha TOBEPXHOCTH JKenoda
TpaHcnoprepa. Hampumep, MCXoqHOE ChIpbe MOXKET 0Opa3oBBIBaTH IPYAY Marepuana, KOTopas
MOYKET UMETb BBICOTY, COCTaBJSIIOINYIO IO MEHbLIeH Mmepe ueTwipe ¢yTta (mpumepHo 122 cm)
(HampuMep, MO MeHblueld Mepe npumepHo 3 ¢yra (mpumepHo 91 cm), Mo MeHbIIeH Mepe
npumepHo 2 dyTa (mpumepHo 61 cm), Mo MeHbIel Mepe npumepHo 1 ¢yt (mpumepro 30,5 cm),
Mo MeHbluell Mepe npuMmepHo 6 aroiimos (15,24 cM), Mo MeHblel Mepe MPUMEPHO 5 MIONMOB
(12,7 cm), mo MeHbIel Mepe npumepHo, 4 arorima (10,16 cM), Mo MeHbIIEH Mepe MPUMEPHO 3
motima (7,62 cm), o MeHbInel Mmepe mnpumepHo 2 mrovima (5,08 cm), Mo MeHblueld mepe
npumepHo 1 aroiim (2,54 cm), mo meHbluel Mepe npumepHo Y2 mroiima (1,27 cm)), U WHpUHY,
MEHBIIYIO, YeM LIMpHUHA TpaHcmopTepa (Hampumep, MeHee mpumepHo 10%, meHee MpUMEpPHO
20%, menee npumepHo 30%, meHee npumepHo 40%, menee npumepHo 50%, MeHee PUMEPHO
60%, menee npumepHo 70%, menee npumepHo 80%, meHee nmpumepHo 90%, MeHee NMPUMEPHO
95%, menee npumMepHO 99%). BuOpaunoHHBII TpaHCIIOPTEP MO3BOJSIET PACTIPENENATh MaTepHal
TakuM 00pa3oM, dYTOObI OXBaTHUTh BCKO INHPHHY Kenoda TpaHcrmopTepa M 00ECHeuuTb
PaBHOMEPHYIO TOJILIMHY, PEANOUYTUTENBHO, KAK OMMCAHO BbIlE. B HEKOTOPBIX Cllyyasx, MOXKHO
UCTIONIb30BaTh JOMOJHUTENBHBIA crocod pacrpeneneHus. Hampumep, pacmpenenuTens, Takon
Kak pa3dpachIBaTeNb, PABUTALIMOHHBIN pazdpaceBatens (drop spreader) (manmpumep, CHRISTY
SPREADER™) nmn mx kOMOHHALMH MOMKHO HCIIONB30BATH LIS pacrpeaesneHus (Harmpumep,
pa3MelIeHus], pa3iuBaHus, pasOpacbiBaHUsA W/IIH Pa3OpBI3TUBAHMS) CHIPHEBOIO MaTepuana o
OonbLION Mmiomany. B HEKOTOPBIX Clydasx pacrpenesuTeNlb MOKET JOCTAaBJIATh OMOMAacCy Ha
BUOPALIMOHHBIN TPAHCTIOPTEP B BUE LIMPOKOIO JIMBHS MM 3aBechl. KpoMe TOro, ¢ MoMOIIbIO
BTOPOTO TPaHCIOPTEpPa, pPAacCMOJOXKEHHOIO BbIlEe OTHOCUTEIBHO IE€PBOrO TpaHCIOpTepa
(HarpuMep, MepBBIH TPAHCIIOPTEP UCTIOIB3YIOT MPHU OOJYUYEHUH CHIPHEBOrO MaTepHalia), MOXKHO
cOpacbiBaTh OMOMaccy Ha MEpPBBIH TPAHCIOPTEP, MPH 3TOM BTOPOH TPAHCIIOPTEP MOXKET MMETh
LIMPUHY, KOTOpasl B MOMEPEYHOM HAIPaBJICHUHU OTHOCUTENILHO HAIlpaBJIeHUs] TPAHCIIOPTUPOBKHU
MeHbIlle, 4YeM ULIMpHUHA IepBOro TpaHcmopTepa. B dYacTHOCTH, eciu BTOpOH TpaHCHoOpTep
npexacrasisier coO00l BHOPALIMOHHBIA TPAaHCIIOPTEP, CHIPHEBOH MaTepHasl PaCHpenessieTcst Mox
JeiiCTBHEeM BTOpPOro U mepBoro TpaHcrnoprepa. CoOrlacCHO HEKOTOPbIM BO3MOKHBIM BapHaHTaM
peannzannu U300peTeHHst, BTOPOH TPAHCIIOPTEP YIHUPAETCsl B OTBOA C KOCBIM IOMEPEUHBIM

paspe3oM (Hampumep, ¢ KOChIM pa3pe3oM ¢ cooTHowmeHueM 4:1), Tak 4TO Marepuans MOKHO
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cOpachiBaTh Ha MEPBBINA TPAHCIIOPTEP B BUJE IIUPOKOH 3aBECH (HanpumMep, Ooee IUPOKO, ueM
IIMPUHA BTOPOTro TpaHcnoprepa). HavanbHas miomans Onomaccel, cOpacbiBaeMOil IOCPEACTBOM
pacnpenenuTens  (Hampumep, — pasOpaceiBaTess,  TIPAaBUTALHOHHOrO  pas0paceiBaTess,
TPaHCIIOPTEPa MM BHOPALIMOHHOTO TPAHCIIOPTEpA C MOMEPEYHBbIM Pa3pe30M) MOXKET BKIIIOYATh
BCIO LIMPUHY NEPBOro BHUOPAIIMOHHOTO TPAHCIOPTEPA WM MOXKET BKJOYATh YacTh TaKOH
mypuHbl. [locine maneHust Ha TpaHCHIOPTEP, MaTepHal Moj ACHCTBHEM BHOpauUi TpaHCIOpTepa
pacmpenensercst ngaxke 0OojJee paBHOMEPHO, TaK YTO BCA IIMPUHA  TPAHCIOPTEpa
NPEATIOYTUTENIHO TIOKPBIBAETCS PABHOMEPHBIM clioeM Ouomacchl. COrJlacCHO HEKOTOPBIM
BapUaHTAM pPEATM3aLUN H300PETEeHHs] MOXKHO HCIOJIb30BATh KOMOMHALMU pPaCHpeAeTHTENeH.
Hexotopsle criocoOsl pacripeneneHusi HCXOIHOTO ChIpbsi onrcanbl B mareHre CIIIA Ne 7153533,
noganHoM 23 utonst 2002 roma u onyOnukoBaHHOM 26 nekabpsi 2006 rona, MoJIHOE OMHCaHUE
KOTOPOTO BKJIFOUEHO B HACTOSIIUN JOKYMEHT NOCPEICTBOM CChUIKH.

[00190] B uenoM, mnpennmoyYTHUTENBHO TPAHCHOPTHPOBATb MaTepHal dYepe3 IMydOK
3JIEKTPOHOB KAaK MOXKHO OBICTpee [UIi MaKCUMH3HUPOBAHHMA MPOMYCKHOW CHOCOOHOCTH.
Hampumep, MaTepuan MOXKHO IepeMelIaTh CO CKOPOCTSMMU, COCTABJISIOIIUMHU IO MEHbLIEH Mepe
1 ¢pyr/Mun (mpumepno 0,31 m/MuH), HanpuMmep, Mo MeHbIuel Mepe 2 ¢yT/mMun (pumepno 0,61
M/MHH), 0 MeHbluel Mepe 3 ¢yr/mun (mpumepro 0,91 mM/MuH), o MeHblIel Mepe 4 GyT/MUH
(mpumepHo 1,22 M/MHH), 1O MeHbIIeH Mepe 5 QyT/MuH (pumepHo 1,52 M/MuH), O MeHbIIEH
mepe 10 ¢pyr/mun (mpumepHo 3,05 m/mMuH), mo MmeHbiuelr Mepe 15 ¢yr/mun (mpumepno 4,57
M/MUH), 10 MeHbleil Mepe 20 (mpumepHo 6,09 M/MuH), 0 MeHbIel Mepe 25 (npumepHo 7,62
M/MUH), 10 MeHbIIeH Mepe 30 (mpumepHo 9,14 m/muH), o menbiueit mepe 40 (mpumepno 12,19
M/MHH), TI0 MeHbled Mepe 50 ¢yr/muH (npumepHo 15,24 m/mMmH), mo MeHblueld mepe 60
¢byTt/MuH (mpumepro 18,29 m/mun), o meHbiuel Mepe 70 ¢yT/mMuH (pumepso 21,34 m/MuH), 1o
menbieir Mepe 80 ¢yr/mMuH (nmpumepHo 24,38 m/MuH), mo MeHbimeil mepe 90 ¢yT/mMuH
(npumepHo 27,43 m/muH). CkOpOCTh TPaHCIOPTUPOBKU CBA3aHAa C TOKOM Iydka W 3aJaHHOMN
no30M OOJy4eHHs, HampuMmep, B ciy4dae Ouomacchl TommuHOW Y% mrofima (0,635 cwm),
pacrpeneneHHOl MO TPaHCIOpTepy MmupuHOU 5.5 dyros (mpumepno 1,68 cm), u 100 MA, ans
o0ecredeHns1 JOCTATOYHOM 103bI OOJIyUEHHs TPAHCIIOPTEP MOKET NEPEMEIaThCst CO CKOPOCTHIO
npumepHo 20 ¢yro/mMuH (nmpumepHo 6,096 m/mun), mpu 50 MA TpaHCHOPTEP MOXKET
nepeMeraTbcss co CKopocTeto mpumepHo 10 ¢yros/mun (mpumepHo 3,048 wm/muH) ans
o0ecriedeHns1 MPUOIN3UTENBHO TAKOH e O3Bl OOTyUESHHS.

[00191] CkopocTb, ¢ KOTOPOH MaTepuan MOXKET MepeMeInaThCsi, 3aBUCUT OT (HOPMBI H
MacChl TpPaHCHOPTHpPyeMOro warepuana u Tpedyemoli obOpaborku. Tekydwe MaTepuabl,
HampuMep, 3EepPHHUCTbIE MaTepHaibl, OCOOCHHO TOANAIOTCS TPAHCIOPTHPOBKE C TOMOLIBIO

BUOPALIMOHHBIX TPaHCIIOPTEPOB. CKOPOCTH TPAHCTIOPTUPOBKH MOTYT, HAIIPHMED, COCTABIISTH 110
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menbleir Mepe 100 ¢pyaT/u (mpumepHo 45 kr/4) (Hampumep, mo MeHsweidl mepe 500 yHT/H
(mpumepHo 227 kr/4), mo Mmensbiueii Mepe 1000 ¢pyHT/4 (MpuMepHO 454 Kr/d4), MO MeHbIIEeH Mepe
2000 ¢ynt/a (mpumepno 907 kr/4), mo meHbiuei mepe 3000 pyuT/u (mpumepro 1361 xr/4), o
menblIei mepe 4000 ¢ynt/4 (mpumepro 1814 kr/4), no mensiueit mepe 5000 ¢pynT/4 (MpUMeEpHO
2268 kr/4), no menbiuei Mepe 10000 ¢pynaT/u (MpuMepHo 4536 kr/4), Mo MeHbLIel Mepe 15000
¢byaT/u (mpumepHO 6804 kr/4) wnu naxe o menpined mepe 25000 dyur/a (mpumepno 11340
kr/4)). Hekoropble THUMHYHBIE CKOPOCTU TPAHCIOPTUPOBKU MOTYT COCTaBJSTb OT NPUMEPHO
1000 (mpumepno 454 kr/4) no 10000 dyaT/4 (MpuMepHO 4536 KI/4), (HampUMep, OT TPUMEPHO
1000 ¢yuTt/u (mpumepno 454 kr/4) no 8000 ¢yuT/4 (MpumepHO 3629 Kr/4), oT pumepro 2000
(mpumepnHo 907 xr/4) no 7000 ¢yrat/u (mpumepHo 3175 xr/4), ot mpumepHo 2000 (mpumepHO
907 xr/4) no 6000 ¢ynat/u (mpumepro 2722 kr/4), ot npumepro 2000 (mpumepro 907 kr/4) no
5000 ¢yuT/u (mpumepHo 2268 kr/4), oT npumepHo 2000 (mpumepHo 907 kr/4) no 4500 pyHT/4
(mpumepHO 2041 kr/9), ot mpumepHo 1500 (mpumepno 680 xr/4) mo 5000 ¢yuT/4 (MpUMepHO
2268 xr/4), ot nmpumepHo 3000 (mpumepro 1361 kr/4) no 7000 ¢yut/4 (mpumepno 3175 xr/q),
ot npumepHo 3000 (mpumepno 1361 kr/4) no 6000 ¢yuT/4 (MprmMepHO 2722 Kr/4), OT IPUMEPHO
4000 (mpumepno 1814 kr/u) mo 6000 ¢yuT/4 (mpumepro 2722 xr/4) u ot mpumepHo 4000
(mpumepro 1814 xr/1) mo 5000 ¢yuT/94 (mpumepno 2268 kr/4)). Tunmuusble ckopocTH
TPAHCIIOPTHPOBKH 3aBUCST OT IUIOTHOCTH Marepuaia. Hampumep, nist GmomMacchbl ¢ IIOTHOCTBEO
npuMepHo 35 (1)yHT/(1)yT3 (nmpumepno 0,56 r/eM’) u IIPU CKOPOCTH TPAHCIIOPTUPOBKU NPHUMEPHO
5000 ¢yuT/u (mpumepHo 2268 Kr/d4), MaTepual MepeMeIIaeTcs CO CKOPOCThIO mpumepHO 143
q)yT3/q (nmpumepHo 4 M/d4), eci TOJILIMHA Marepuana cocrasisier %47 (0,635 cM) u mmpuHa
xenoba cocraisier 5,5 pyToB (mpumepHO 168 cM), Marepuas TPAHCIOPTHPYIOT CO CKOPOCTHIO
npumepHo 1250 ¢yt/a (381 m/4) (mpumepHo 21 ¢yr/Mun (npumepHo 6,40 m/mun)). [Tostomy
CKOPOCTH TpPaHCIOPTUPOBKM MaTepuana MOTYT CHJIBHO BapbUpoBaThb. llpenmouturensHo,
HaTpUMep, CJIOW OMOMACChI TONIIUHOW Y% TPAaHCHIOPTHPYIOT CO CKOPOCTSIMH OT MPHUMEPHO 5
(mpumepno 1,52 m/mun) 1o 100 ¢pyr/mun (mpumepro 30,48 M/MHUH) (HampuMmep, OT IPUMEPHO 5
(mpumepno 1,52 m/mun) no 100 ¢pyt/Mun (mpumepro 30,48 M/MuH), OT IpUMEPHO 6 (TIPHUMEPHO
1,82 m/mun) no 100 ¢pyt/mMun (npumepHo 30,48 M/MuH), oT npuMepHo 7 (puMepHO 2,13 M/MuH)
no 100 ¢yr/mun (npumepno 30,48 m/muH), ot mpumepHo 8 (mpumepno 2,44 m/muH) mo 100
¢byr/MuH (npumepHo 30,48 m/mMuH), oT npuMepHo 9 (mpumepno 2,74 m/mun) no 100 ¢yt/mMun
(mpumepno 30,48 M/MuH), ot pumepHo 10 (mpumepHo 3,05 M/MuH) 1o 100 ¢pyT/MuH (mpuMepHO
30,48 m/mun), ot npumepHo 11 (mpumepno 3,35 m/munH) no 100 ¢yr/mun (npumepno 30,48
M/MHH), OT ipuMepHO 12 (mpumepHo 3,66 m/mun) no 100 ¢yt/Mun (mpumepno 30,48 M/MuH), OT
npumepHo 13 (mpumepro 3,96 m/mun) no 100 ¢pyt/mMun (mpumepHo 30,48 M/MUH), OT IPUMEPHO
14 (mpumepHo 4,27 m/muH) mo 100 ¢yr/mun (mpumepro 30,48 M/MuH), OT mpuMmepHO 15
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(mpumepHo 4,57 m/mun) 1o 100 ¢pyr/Mun (mpumepro 30,48 m/MuH), oT npumepHo 20 (MpUMepHO
6,10 m/mMuH) no 100 ¢yr/Mun (nmpumepro 30,48 m/mun), ot mpumepno 30 (mpumepno 9,14
m/MuH) 10 100 ¢yr/mun (mpumepno 30,48 m/muH), ot npumepHo 40 (nmpumepno 12,19 m/mun)
no 100 ¢yr/mun (mpumepro 30,48 m/muH), ot npumepro 2 (mpumepno 0,61 m/mMuH) mo 60
¢byr/MuH (mpumepno 18,29 m/muH), ot npumepHo 3 (mpumepHo 0,91 m/munH) no 60 ¢yr/mMun
(mpumepHo 18,29 M/MuH), oT npuMmepHo S5 (mpumepHo 1,52 m/mun) 1o 60 ¢yT/MuH (TpUMEpHO
18,29 m/muH), ot mpumepHo 6 (mpumepno 1,83 m/muH) mo 60 ¢yr/mMuH (mpumepno 18,29
M/MHH), OT npuMepHO 7 (npumepHo 2,13 m/mun) no 60 ¢pyr/mun (nmpumepHo 18,29 m/MuH), oT
npumepHo 8 (rpumepHo 2,44 m/muH) 1o 60 ¢pyr/mun (npumepro 18,29 m/mMuH), oT pumMepHO 9
(mpumepHo 2,74 m/mun) 1o 60 ¢yr/mMuH (pumepro 18,29 m/mMuH), ot npumepHo 10 (mpumepHO
3,05 m/mun) no 60 pyr/mMun (mpumepro 18,29 M/MuH), oT npumepHo 15 (mpumepHo 4,57 M/MuH)
no 60 ¢yr/mun (npumepro 18,29 m/muH), ot nmpumepHo 20 (mpumepno 6,10 m/mMuH) mo 60
¢byr/MuH (npumepHo 18,29 m/muH), ot npumepro 30 (npumepHo 9,14 m/muH) no 60 ¢yT/mMuH
(mpumepHo 18,29 M/MuH), ot npumepHo 40 (mpumepHo 12,19 m/mun) 1o 60 ¢pyT/MuH (MpuMepHO
18,29 m/muH), ot mpumepHo 2 (mpumepno 0,61 m/muH) mo 50 ¢yr/mMuH (mpumepno 15,24
M/MHH), OT npuMepHO 3 (npumepHo 0,91 m/mun) no 50 ¢pyr/mun (nmpumepHo 15,24 m/MuH), oT
npumepHo 5 (pumepro 1,52 m/mun) 1o 50 ¢pyr/mun (npumepro 15,24 mM/MuH), OT ipUMepHO 6
(mpumepno 1,83 M/mMuH) 1o 50 ¢yr/MuH (mpumepro 15,24 m/mMuH), OT npuMepHO 7 (IPUMEPHO
2,13 m/mun) no 50 ¢pyr/mun (mpumepro 15,24 m/mMuH), ot npuMmepHo 8 (mpumepHo 2,44 M/MUH)
no 50 ¢yr/mun (mpumepno 15,24 m/muH), ot mpumepHo 9 (mpumepHo 2,74 m/muH) mo 50
¢byr/MuH (npumepHo 15,24 m/muH), ot npumepro 10 (mpumepHo 3,05 m/muH) no 50 ¢yT/mMuH
(mpumepHO 15,24 M/MuH), oT pumepHo 15 (npumepHo 4,57 M/muH) 1o 50 GyT/MuUH (TprMepHO
15,24 m/mun), ot nmpumepHo 20 (mpumepHo 6,10 m/mun) no 50 ¢yr/mMuH (npumepHo 15,24
M/MHH), oT ipumepHO 30 (mpumepHo 9,14 M/mMun) 1o 50 ¢yt/MuH (mpumepHo 15,24 m/mMuH), OT
npumepno 40 (mpumepno 12,19 wm/mun) o 50 ¢yr/mMuH (mpumepHo 15,24 wm/mun)).
IIpennoururenpHoO, YTO MaTepUal TPAHCIIOPTUPYIOT MPHU MOCTOSHHOM CKOPOCTH, HaIlpuMep, AJis
NOAZEPKAHUST TIOCTOSHHOTO OOJy4eHHs Marepuaia MNpU €ro MPONyCKAaHWH TIOA IyYKOM
3JIEKTPOHOB (HaIpuMep, NOA JIMBHEM, MOJIEM).

[00192] OnmcanHble BUOPAIIMOHHBIE TPAHCTIOPTEPBI MOTYT BKJIFOYATH CUTA, IPUMEHSIEMbIE
IUI TIPOCEMBAaHUSI U COPTUPOBKH MatepuanoB. IlopToBble oTBepcTHs Ha OOKy WM Ha IHE
XKeJ000B MOXKHO HCIIONBb30BATh Ui COPTHPOBKH, OTOOpa WM YAAJICHHS CIELUPHUECKUX
MaTepHajoB, HAIPUMEP, B 3aBUCUMOCTH OT pa3Mmepa win (opmbl. HekoTopeie TpaHCTIOpTEpHI
UMEIOT TPOTHUBOBECHI I YMEHbLIEHUS JHWHAMUYECKUX CHJI, JEHCTBYIOIIUX Ha OIOPHYIO
cTpykTypy. HekoTopble BHOpAlMIOHHBIE TPAHCHIOPTEPHl BBHIMOJHEHBl B BHIE LIHEKOBBIX

NOABEMHUKOB, CIPOCKTUPOBAHBI TaKUM 00pa3oM, YTO MOTYT OrudOaTh MOBEPXHOCTH /WU
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CIIPOEKTUPOBAHBI C BO3MOKHOCTBIO COpPAChIBAHMS MaTepHaj ¢ OHOTO TPAHCIOPTEpa Ha APYyroi
(Hanmpumep, Ha CTyIEHb, Kackajg MWJIM Ha psA CTyNeHed wuiau JecTHuuy). Hapsapy c¢
nepeMelieHNeM MaTepUaiOB TPAHCIOPTEPhl MOXKHO HCIOJNb30BaTh, CaMU 1O cebe Hin B
COYETaHUH C APYTUM OOOPYIAOBAHHUEM WIIM CUCTEMaMHU, IUIsl MPOCEUBAHMA, OTOOpA, COPTHPOBKH,
KJIacCU(UKALIUK, pACTpPENeNIeHUs], COPTUPOBKH IO pa3sMepy, TEXHUYECKOr0 KOHTPOJ,
U3BJIEYEHUs], YAAJEHUs  METajulOB, 3aMOPaKHUBaHUsA, IEepeMEIlNBaHMs, CMELIMBAHU,
OPUEHTHPOBAHUS, HATCPEBAHMs, TEIUIOBOM O0pabOTKH, Cymkw, OOE3BOKUBAHUS, OYHCTKH,
NPOMBIBAHMS, BBILIEJAUUBAHUS, TAllEHHUs, HAHECEHHsI TMOKPBbITUH, OOECHbUIMBAHUSA W/ WK
nofauu. TpaHcropTepb! TakkKe MOTYT COAEPKaTh MOKPBITUS (HalpuMep, NblUIeHENPOHULaeMble
MIOKPBITHS), 3aTBOPBI C OOKOBOM BBITPY3KOH, 3aTBOPBI C BBITPY3KOH HEpe3 THO, CIIELHAJIbHBbIE
NpPOKJaAKK  (Hampumep, MPOKJIAAKU, MPEAOTBpalllalollie CIUMAaHue, MPOKJIAAKU U3
HEp)KaBEIOLIeH CTajM, PEe3WHBI, CHEMAIM3UPOBAHHON CTajiu W/wiu pugJeHble TPOKIAIKH),
CEeKIIMOHHBIE ’keno0a, BaHHbBI MJs1 TAlIeHUs, CUTa, NEepPPOPHPOBAHHBIC IUIUTHI, IETEKTOPHI
(HampuMep, OETEKTOpPbl MeETa/lIa), BBICOKOTEMIIEPATYpPHbIE YCTPOMCTBA, YCTPONCTBA MJIA
NHIIEBBIX MPONYKTOB, HATPEBATENH, CYIIWIKH W/imu oxnaaurenn. Kpome toro, kenod Moxer
UMETb pas3fuuHble (OPMBI, HATIPUMEP, MMETh IUIOCKOE AHO, V-00pa3Hoe AHO, COAEepXkaThb B
BEpXHEH 4acTH (pJIaHel], UMeTb U30THYTOE JTHO, UIMETh ILIOCKYIO (hOpMy € BBICTYHaMH B JIFOOOM
HaNpaBJICHUH, UMeTh TpyOuaryio ¢opmy, GopMmy monyTpyObl, UMETh MOKPHITHE WK HMETh
mr00ble KOMOMHALIMH M3 TIEPEUNCIIEHHBIX BhIlIe GpopM. B vacTHOCTH, TpaHCTIOPTEPHI MOTYT OBITH
CBSI3aHBI C CUCTEMaMH W/WITH 00OPYIOBaHHEM AJISt OOTyUeHHsI.

[00193] TpancnopTepsl (HampuMep, BUOPALIMOHHBIN TPAHCIIOPTEP) MOKHO MU3TOTOBUTH U3
KOPPO3MOHHOCTONMKHMX MarepuanoB. IIpu HM3rotoBieHUM TPaHCIOPTEPOB MOXKHO HCIOJIBb30BaTh
KOHCTPYKL[MOHHbIE MaTepHualibl, KOTOpble BKJIOYAIOT HEP:KaBeLIyl CTalb (Hampumep,
Hepkasewoyro cranbp 304, 316, crmmaBel XACTEJUIOY (HASTELLOY®) u cmnaBsl
HNHKOHEJIb (INCONEL®)). Hanpumep, xopposuonHocroiikue crmiasbl HASTELLOY® ot
komrnanun Hynes (Koxomo, Unanana, CIIIA), takue xak cruiaB HASTELLOY® B-3®, criias
HASTELLOY® HYBRID-BC1®, cnnaB HASTELLOY® C-4, cimaB HASTELLOY® C-22®,
crmaB HASTELLOY® C-22HS®, crmaB HASTELLOY® C-276, cruitaB HASTELLOY® C-
2000®, crimaB HASTELLOY® G-30®, cninaB HASTELLOY® G-35®, cninaB HASTELLOY®
N u cnas HASTELLOY® ULTIMET® (YJIbTUMET).

[00194] BubpaunonHble  TpaHCHOpTEpBl ~ MOTYT  HUMETb  HE  NPUJIHIAIOIINAE
aHTHaAresnoHHble MoOkpbiTHs, Hanpumep, TUFFLON™  (Dupont, [enassp, CIIA).
BubGpannoHHble TpaHCIIOPTEPHI TAKIKE MOTYT UMETh aHTUKOPPO3UOHHBIE MOKPhITHsI. Hampumep,
MOKPBITHSI, KOTOpble MokeT mnocTtaBisTh kommnaHus Metal Coatings Corp (Xbrocton, Texac,

CIIA), u npyrue MOKpPBITHS, Takue Kak (ropronuMepHoe mnokpeitue, nokpbirne KCHUIJIAH
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(XYLAN®), mnokpeiTHe U3 AHCyJIbduUAa MOIHOAEHA, STOKCUAHO-(PEHONBbHOE TOKPBITHE,
nokpeiTie u3 (pocdaroB UEpHBIX METAIIOB, MOJUYPETAHOBOE BBICOKOIIITHIIEBOE BEPXHEE
MOKPbITHE Ui 3MOKCUJHOM  CMOJIBI,  TMOKpPbITME W3  HEOPraHM4ecKoro  I[MHKA,
noyurerpadropatunena, nokpeitue IITIC/PUTOH  (PPS/RYTON®),  ¢ropupoBanHOE
STUJICHITPONUIIEHOBOE MOKPBITHE, nokpeitue  IIBJI®/AUKOP (PVDF/DYKOR®),
OCTDE/XAJIAP (ECTFE/HALAR®) u kepamuieckoe S3IMOKCUHOE TMOKPbITHE. YKa3aHHbIE
MOKPBITUST MOTYT YJy4llaTb YCTOMYMBOCTb K TEXHOJOTMUECKUM Tra3aM (HalpuMmep, O30HY),
XUMHYECKON KOPPO3UH, TOUEUHON KOPPO3UH, UCTUPAIOLIEH KOPPO3UU U OKUCIIEHUIO.

[00195] B HEKOTOpBIX Ciydasx Hapsay C CUCTEMaMU TPAaHCIOPTUPOBKHU, ONMHUCAHHBIMU B
HACTOSIIIEM JOKYMEHTE, OHY WiIH 0oJiee APYIHX CHCTEM TPAHCIOPTHPOBKH MOJKHO 3aKIFOUHUTH
B KOXyxX. IIpu mpuMeHeHUM KO)Kyxa, MOMELIEHHBI B KOXXyX TPAHCIOPTEP MOXKHO TakKxke
NpONYBaTh WHEPTHBIM Ta30M [JI MONAEp:KaHUs arMocdepbl € TOHHKEHHBIM YPOBHEM
kucinopona. Ilonaep:kaHne HU3KHX YPOBHEH KHCIIOpOAA MO3BOJNISAET M30ekaTh 0OOpa3oBaHUs
O30HA, KOTOpPBI B HEKOTOPBIX ClydYasx sBISAETCS HeXKeJIaTeNbHbIM BCIEICTBUE €ro
PEaKLIMOHHOCIIOCOOHOCTH U TOKCHYHOH mpupoxabl. Hampumep, KHUCIOPOI MOXKET COCTaBIATH
MeHee npumepHo 20% (Hampumep, MeHee mnpumepHo 10%, menee mnpumepHo 1%, MeHee
npumepHo 0,1%, menee npumepHo 0,01% wunu naxe menee npumepno 0,001%). Ilponysky
MO3KHO OCYLIECTBUTb C ITOMOLIBI0 HHEPTHOI'O rasza, B TOM 4YHCJe, HO HE OrpPaHUYUBAsCh UMM, C
MOMOIIBIO a30Ta, aproHa, rejus WM AMOKCHUJA yriepona. YKa3aHHbIE ra3bl MOTYT MOCTYIATh,
HarpuMep, B pe3yJbTaTe MCIAapeHUs >XKUAKOTO HCTOYHMKA (HAalpUMep, >KUAKOTO a3oTa WU
rejvsi), MOTYT ObITh MOJIYYEHBI WJIM BBIACICHBI M3 BO3MyXa M Silu WJIM MOTYT INOCTYNAaThb U3
cTepH. MHEpTHBIM Ta3 MOXHO PElHpPKYJHpOBaTh U JEOOOE KOJIUYECTBO OCTATOYHOIO
KUCJIOPOZJa MOXHO YJAIUTh C TIOMOLIBK KAaTajlu3aTopa, Takoro Kak CJIOH MEeAHOro
katanusatopa. CorimacHo anpTEpHATHBHOMY BAapHAHTy pealu3ald  H300peTeHHs i
NOAMEP)KAHUST HU3KUX YPOBHEHW KHCIOPOAA MOXKHO BBINIONHATH KOMOWHALMK TPOAYBKH,
PELMPKYJIMPOBAHMS U yAAJIEHUs] KUCIOpoa.

[00196] 3aKJIIOUEHHBIN B KOXKyX TPaHCIOPTEp Tak>Ke MOKHO MPONYBaTh C IMPUMEHEHUEM
XUMHYECKH aKTUBHOTO Tra3a, KOTOPBIA MOJKET B3aMMOIEHCTBOBaTh ¢ Ounomaccoil. Takyro
NPONYBKY MOXHO OCYIIECTBUTH MEPEA, BO BPEMs HIIH IOCTe mponecca 00aydeHuss. XUMHUECKH
AKTUBHBIN ra3 MOXET MPENCTaBJIATh COOOH, HO HE OrPAaHMYUBATHCS UMH, 3aKUCh a30Ta, aMMHUAK,
KHUCJIOPOJ, O30H, YIJIEBOJOPOJbI, apOMAaTHUECKHe COEAUHEHHs, aMUibl, MEePOKCHUIbI, a3uibl,
rajJoOreHubl, OKCHrajoreHuasl, ¢ochumael, GochuHbl, apcuHbl, Cynab(uUAbL, THONBI, OOpaHBI
u/unu rugpusbl. XuMHUUECKU aKTUBHBIN ra3 MOKHO aKTHBUPOBATh B KOXKyXe, HallpuMep, MyTeM
oOnyueHust  (HampuMep, C TOMOINBIO IydYKa 3JEKTPOHOB, myTeM Y ®P-obmydeHwus,

MHKpPOBOJIHOBOTO 0OiyueHust, HarpeBanus, MK-oOnyuenust) Takum o0pa3oMm, 4YTOOBI OH
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B3auMoeiicTBoBas ¢ Omomaccoii. buomaccy camMy MOMKHO akTUBHPOBATh, HANPHUMEpP, MyTEM
oOnyueHust. buomaccy NpeANOYTUTENPHO AKTHUBHPYIOT MYYKOM 3JIEKTPOHOB C IMOJYYEHHEM
paauKaioB, KOTOpblE 3aTeéM B3aUMOAEMCTBYIOT C aKTHUBHUPOBAHHBIM WJIM HEAKTUBUPOBAHHBIM
XUMHUYECKM AKTUBHBIM Ta3oM, HaIlpuMep, [OCPEACTBOM pPaJUKaJIbHOTO COEIMHEHUs WU
raieHus.

[00197] IIponyBOYHBIE ra3bl, NOAABAEMBIE B 3aKJIFOUEHHBIN B KOXKYX TPAHCIOPTEP, TAKKE
MO>KHO OXJIaJIuTh, Hampumep, Huxke npumepHo 25°C, Huxe npumepHo 0°C, Hue NpUMEpHO -
40°C, Hmxe npumepHo -80°C, Huxe nmpumepHo -120°C. Hampumep, ykazaHHbBIH ra3 MOXHO
UCTIAPUTh M3 CXKATOTO ras3a, TaKOro Kak SKUAKUH a30T, WM CyOJMMHpPOBaTh W3 TBEPAOTO
AUOKCHJa yriepoaa. B xadecTse anbTepHaTMBHOIO NMPUMEpPA, ra3 MOXKHO OXJIAAUTh C IMOMOLIBIO

OXJIaAUTEIA WK MOXKHO OXJIaAWUTh YaCTh UJIN BECH TPAHCIIOPTED.

APYI APYI'UE BAPUAHTDBI PEAJINZAIINU U3OBPETEHUA

[00198] JIrobo#i marepuan, crocoObl uiaun oOpaboTaHHBIE MaTepUaibl, OMHCAHHBIE B
HacToOslIeN 3asBKe, MOXXHO HCIIONb30BaTh AJIS MOJYy4YeHHs NMPOAYKTOB W/WINU MPOMEXKYTOUHBIX
COGHHHGHHﬁ, TAKNX KaK KOMITO3ULIMOHHBIC MaTepI/IaJ'IbI, HAITOJIHUTECIINU, CBﬂSYIOHlHe BeIIIECTBA,
NOJIMMEpHBIE TOOABKH, afCOPOSHTHI M areHThl KOHTPOJIHPYEMOTrO BbICBOOOXKIEHHs. Y Ka3aHHbIE
CHOCO6I:;I MOFYT BKJIHOYATH yrIJ'IOTHeHI/Ie, Haan/IMep, HYTeM BOSI[GI\/'ICTBI/UI Ha MaTepI/IaJ'IbI
OABJICHUEM W TCILJIOM. Haan/IMep, KOMITO3UIITUOHHEBIC MaTepI/IaJ'IbI MOIKHO HO.]'IyLII/ITb HYTeM
00beMHEHNsT BOJIOKHHCTBIX MAaTEPUAOB CO CMOJIOH wiuM mojumepoM. Hampumep, cmody,
KOTOPYIO MOXKHO CIIHUTh IMON ASHCTBHEM OOJydeHUs, HampuMep, TePMOIIACTUYHYIO CMOJY,
MOIKHO O6’beI[I/IHI/ITb C BOJIOKHUCTBIM MaTepI/IaJ'IOM JJIA HO.]'IyLIeHI/Iﬂ KOM6I/IHaL[I/II/I BO.]'IOKHI/ICTI:;II\/'I
Mmarepuaj/cinuBaemasi cMona. Takue MaTepuasibl MOJKHO, HAIPUMED, UCIIONIb30BaTh B Ka4eCTBE
CTPOUTEJIBHBIX MAaTEPUAJIOB, 3ALIUTHBIX MOKPBITUH, KOHTEHHEPOB M JPYTUX KOHCTPYKLHUOHHBIX
MaTepHajoB (Hanmpumep, (OPMOBAHHBIX W/IIN 3KCTPYAHPOBAHHBIX MpoayKkTos). Ilornomaromme
MaTepuaibl MOTYT ObITb, Hampumep, B (opMe TpaHyJ, XJIONbEB, BOJOKOH W/WIH JIUCTOB.
AI[COp6eHTbI MOXHO HCIOJB30BATH, Haan/IMep, B Ka4yeCTBEC IIOACTHUIIKHU JI1 AOOMAIlHUX
JKUBOTHBIX, YIIAKOBOYHOI'O MaTepHaia WM B CUCTEMaX KOHTPOJS 3arpsA3HEHUS OKPYKarollei
cpenbl. Marpuibl AJis1 KOHTPOJHPYEMOTO BBICBOOOXKIEHHSI TaKK€ MOTYT ObITb B (opme,
Haan/IMep, l"paHy.]'I, XJIOIIBEB, BOJOKOH I/I/I/I.]'II/I JIUCTOB. ManI/IL[bI JJIA KOHTpOHI/IpyeMOFO
BI:;ICBO60}KI[6HI/I$I MOJKHO, Haan/IMep, UCIIOJIB30BAThH OJIsA BI:;ICBO60}KI[6HI/I$I J'IeKapCTBeHHbIX
CpeI[CTB, 6I/IOLII/II[OB, I[YH_II/ICTI:;IX BCIIECTB. Haan/IMep, KOMITO3UIITUOHHEBIC MaTepI/IaJ'IbI,
IO JIOLIAKOIIC MaTepI/IaJ'IbI 1 ar¢HThI OJIs1 KOHTpOJ'II/IpyeMOFO BI:;ICBO60}KI[6HI/I$I n Ux HpI/IMeHeHI/Ie

onmcanbl B CIIIA Ne PCT/US2006/010648, nomannoii 23 mapta 2006 roga, u B nmatente CIIIA
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Ne 8074910, monmannom 22 HosiOpst 2011 roma, MOJTHOE OMKMCAHUE KOTOPBIX BKIKOYEHO B
HACTOSIIIUI TOKYMEHT MOCPEICTBOM CCBUIKH.

[00199] B HekoTOphIX ciyuasx marepuan Ouomacchl 00padaThIBAIOT HA MEPBOM yPOBHE
IVl YMEHBLIEHUST CONMPOTHBISIEMOCTH O0paboTKe, Hampumep, ¢ NPUMEHEHHEM YCKOPSIeMbIX
3JIEKTPOHOB, JUIA CEJIEKTHBHOTO BBICBOOOXKACHUS OJHOrO WM 0Oojiee caxapoB (Hampumep,
KCUJIO3bI). 3aTeM OMOMaccy MOKHO 00paboTaTh O BTOPOTO YPOBHSI JUJISl BBICBOOOXKIEHUS
omHOro miu Oojee APYyrux caxapoB (HAmpuMep, IIIOKO3bI). B HEKOTOPBIX Clydasx Mexay
oOpaboTkaMu 6roMaccy MOKHO BBICYHINTh. CriocoObl 00paboTKH MOTYT BKJIFOUATh MPUMEHEHHE
XUMHUYECKUX U OMOXUMHYECKUX CIIOCOOOB 00pabOTKU Jisl BRICBOOOXKAeHHs caxapoB. Hampumep,
Matepuan Omomacchl MOKHO oOpadoTarh 10O ypoBHs MeHee mpumepHo 20 Mpan (Hampumep,
MeHee mpumepHo 15 Mpaa, menee npumepHo 10 Mpan, meHee mpumepHo 5 Mpan, meHee
npumepHo 2 Mpan) u 3atrem 006padoTaTh pacTBOPOM CEPHOHN KHCIIOTHI, coaep:kaiiein meHee 10%
CEpHOM KHUCJIOTHI (HampuMmep, MeHee npuMepHo 9%, meHee npumMepHo 8%, MeHee puMepHo 7%,
MeHee NpuMepHO 6%, MeHee NpuMepHO 5%, MeHee npumepHo 4%, MeHee ipuMepHO 3%, MeHee
npumepHo 2%, MeHee npumepHo 1%, menee npumepHo 0,75%, menee npumepHo 0,50 %, meHee
npumepHo  0,25%) nas BBICBOOOKAEHUs KCmyio3bl. Kcwiaody, Hampumep, KOTOpas
BBICBOOOKIAETCSI B PAaCTBOP, MOXKHO OTHENHUTh OT TBepAOH (has3bl M, BO3MOKHO, TBepAOH (asbl,
MPOMBITOIl  pacTBOpPUTENEM/PacTBOPOM (HAampuUMep, BOJAOW W/MIM TOAKUCIEHHOHN Bojoi). B
HEKOTOPBIX CIIydasX TBEPAOE BEIIECTBO MOXHO BBICYIINTbH, HAlpUMep, HA BO3AYyXE W/MIH B
BaKyyMe, BO3MOJKHO, [IPY HarpeBaHUU (Harpumep, Npu Temreparype Huxe npumepHo 150 ° C,
Hioke npuMmepHo 120 ° C) mo obecriedyeHus: comep:kaHusl BOABI HIDKE NpuUMepHO 25 % wmacc.
(ke npumepHo 20 % macc., Huxe npumepHo 15 % macc., Huxe npumepHo 10 % macc., Huxe
npuMepHo S5 % wMacc.). 3aTeM TBepAOe BelmecTBO MOXKHO o0paboTaTh NMpU ypOBHE MeEHee
npumepHo 30 Mpan (Hanpumep, MeHee npuMepHo 25 Mpan, menee npumepHo 20 Mpan, MeHee
npumepHo 15 Mpan, meree npumepno 10 Mpan, meree npumepHo 5 Mpaa, MmeHee npumepHo 1
Mpan wiu pgaxe coBcem 0Oe3 oOpabotkum) u 3arem obOpabortate (epmeHTOM (Hampumep,
LEJTF0Ia301) i1 BBICBOOOXKIEHUST TIIIOKO3bl. [ JIFOKO3y (HampuMep, TJIFOKO3y B PacTBOpe)
MOXXHO OTHENHUTb OT OCTaBIUedcss Teepnoil ¢asel. 3aremM TBepHOe BEIIECTBO MOXKHO
JOTOJHATENBHO 00paboTaTh, HAMPHUMEpP, MCIOIB30BATh IJIA TOJYYEHHUs] SHEPTUU/WIN APYTUX

MPOAYKTOB (Hampumep, NPOAYKTOB, NOJYYEHHBIX U3 JINTHUHA).

INPHUMEPDBI

[00200] KoHuenTpauuu 0bu1H OnpesiesieHs! ¢ momornsio BOYXKX B BomHBIX pa3daBieHHBIX

U OTQHMIBTPOBAHHBIX PACTBOPAX C MPUMEHEHUEM MOIXOASIINX CTaHAapToB. Ecin He yka3aHo
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MHOE, peareHThl ObUIN MONy4eHbl B KoMnaHusx Sigma/Aldrich, Cenr-Jlyuc, Muccypu, Fisher

Scientific, Yontem, MaccadyceTc Wiu OT paBHOLEHHOW (PUPMBI-MTOCTABIINKA PEareHTOB.

Ocaxapusanue

[00201] IIpn ocaxapuBaHWU HCIIONB30BAIN LIIMHAPUYECKUN Oak ¢ nuamerpom 32 mroiima
(nmpumepHo 81 cm), BeicoTOl 64 nroliMa (mpumepHo 163 cM), OCHAILEHHBIM BBITYKJIBIMU
nHumamMu cormacHo ASME (BepxHum u HwkHuM). bak Takke Obul 0OOpYHOBaH JIOMACTHIO
mupuHON 16 mroiiMoB (npumepHOo 41 ¢M) ¢ TUAPOKPBUIBSMU A NepeMelnnBanus. Harpesanue
olecrieynBaiii 3a CYET MNPOMYCKAaHUsl ropsiueld BOABI depe3 pyOamiky B BHIAE TMOJYTPYOBI,
OKPY>KaIOIYIO OaK.

[00202] bak 3arpyxamu 200 kr Bogel, 80 kr Omomaccel U 18 kr ¢epmeHTa IeIyIa3a
Duet™, KOTOpBIH MOKHO mpuoOpectn B kommanuu Genencor, ITano-Anero, u KamupopHus.
buomacca npencrasnsiiaa coOoi cepALIEBUHY KYKYPY3HOTO IOYaTKa, KOTOpasi ObljIa N3MeIbYeHa
C TIOMOIIBEO MOJIOTKA U TIpocesiHa yepe3 cuto pazMepom ot 10 mpo 40 mem. buomaccy obiydanu
MYYKOM 3JIEKTPOHOB 0 MOJy4YeHMs] cyMMapHOil 103kl 35 Mpan. pH cmecu ycranasiauanu u
NOJJAepKUBaIN aBTOMAaTHYECKH Ha MPOTSKEHUH BCEro Mpoliecca ocaxapuBaHUs Ha yposHe 4,8,
ucnosibsys Ca(OH),. Ykasannyro komOuHaimio Harpesamu 1o 53 °C, mepememmBanu co
ckopocThio 180 00/MUH B TedeHHE MPUMEPHO 24 4YacoB, MOCHE Yero OCaxapHBaHHUE CUHUTANIOCH
3aBEPIIEHHBIM.

[00203] YacTh yka3aHHOrO Marepuana IpPOCEHBAJIM 4Yepe3 CUTO pasmepoMm 20 mem u

TIOJTyYEHHBINM PACTBOP XPaHUIM B OyThun ¢ 00beMoM 8 rajuionos (mpumepno 30 n) mpu 4 °C.

MepMeHTAIINS IJIIKO03bI C MOJYYEHHEM ITAHOJIA

[00204] TIpumepno 400 M ocaxapeHHOTO MaTepuaja NeKaHTHpoBaiu B 1 1 dbropeakTop New
Brunswick BioFlow 115. [lepen nHOKysiLMeH yKa3aHHBIN MaTepUas a>pUpPOBaIi U HarpeBaiv
no 30 °C. CkopoCTh NepeMelmMBaHusl yCTaHABIMBAIW Ha yposHe 50 o6/mMun. pH cormacho
U3MEPEHUSIM COCTAaBJLI 5,2, YTO SBJIAETCS NMPHUEMJIEMbIM aiisi (EepPMEHTAlLlH, TO3TOMY €ro
3HaYeHHe He perynupoBanu. llpekpamany a’pauu0 W coaeplkaHue OuopeaxTopa
UHOKYJINPOBAJIN C IPUMeHeHHeM 5 Mr cyxux npoxokeit Thermosacc (Lallemand, Inc., Memduc,
Tenneccu). @epMeHTaLNIO OCTABIISUIN POTEKATh B T€UEHUE IPUMEPHO 24 4acoB.

[00205] ITocne pepmeHTAIIMN KOHIIEHTpALUs TIFOKO3bI ObLIA HIKE Mpenena OOHapYKEeHHUs,
KOHLIEHTpaLUsl 3TAHOJIA COCTaBIIsANA IPUMEPHO 25 I/11 U KOHLIEHTpaLsl KCUII03bl cocTasisiia 30

/1.

THoavueHnue Ky0OBbIX 0CTATKOB
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[00206] Ky0oBble ocTaTku mosy4dany MmyTeM AUCTHILILIAN 3TaHONA U3 (PepMEHTHPOBAHHOTO
Marepuaia, Kak ONMUCaHO Beimle. Kpome TOro, TBepAble BELIECTBA YAABLIN MOCPEICTBOM
ueHTpudyruposanus. KoHeuHoe KOJMYECTBO paCTBOPEHHBIX TBEPBIX BEIIECTB COCTABILUIO OT 5
o 10 % wmacc. B cycneHAMpOBAaHHOM TBEPAOM BEIIECTBE TAKXKE MPUCYTCTBOBAIH MEJIKHE
yactunpl. [lociae AMCTHNSALMKM KOHLEHTpPALUMs KCUJIO3bI COCTaBasiia mnpumepHo 40 r/m.
VYkazanable octaTku oO03Hadanu kak KyOoBble octatku Cepust A. IlomoOHbIM 0Opazom

NOJYYEHHYIO napTuro odo3Havanu kak Cepus R.

depMeHTALIUSA KCHJI03bI ¢ TOJVYEHHEM MACASIHOH KHCJIOTHI:

DrcrnepuMenT (A) ¢ KYOOBLIMH OCTATKAMH

[00207] B nanHOM 3KCIIepHMEHTe MCTONB30BaNN ceMb 1 11 OnopeakTopoB New Brunswick
BioFlow 115. Bce cemp peaktopsl Obuti BHavaje 3arnonHeHsl 200 M 3X KOHLIEHTpaTa B cpene
P2 (ommcano nHmke) u 72 r kcmnosbl (kommnanus Danisco, Konenraren, [emassp). /Ba u3
peakTopoB (BR2 u BR4) 3arpyxamm 120 mi kyOOBOro ocratka, MOJTYYEHHOTO, KaK OMUCAHO
Beitre (Cepust A). JIBa peakropa (BR6 u BR8) 3arpyskanu 240 mi xyOosoro ocrarka (Cepust A).
JBa peaktopa (BR18 u BR20) 3arpyxamu 360 mn kyboBoro ocratka (Cepusi A). Onuna u3
peaktopoB (BR22) szarpyxamu 240 mn kybooro ocrtatka (Cepust R). Bce Omopeaktopsi
noBonuiH o obmero odvema 600 mn menoHnsuposaHHoM Bomod. Hampumep, BR2 conepkan
200 mn cpempr P2, 120 mn KyOOBBIX OCTAaTKOB cepud A, ~72 TrpaMMOB KCHIJIO3BI H
JNEMOHU3UPOBAHHYIO BOAY Ml AoBereHust oovema no 600 wmu. KoHmeHTpaimusi KCHJIO3bI
cocraBysiia 72 rpamma mmoc ~ 4,8 © oT KyOOBBIX OCTaTKOB C MOJYYEHHEM KOHIEHTPAaLUU
npumepHo 128 /1. Yka3anHble peakTopsl OapOoTupoBanu razoodbpasHeiM Ny 1 HHOKYJIHPOBAN
¢ nomotteto 7% (45 mn) C.tyrobutyricum (ATCC 25755). TloceB BbIpalquBaiu Ha MPOTSIKEHUN
Houn mpu 37 © C B 300 mn oboraimeHHONH cpeabl Il KJIOCTPUAMH M3 1 MII 3aMOPOKEHHBIX
mramMMoB. M3 OnopeakTopoB nepuonudecku oToupain npoOwl u nepenasanu Ha I'X n BOXKX
aHanmu3. 3Hauenue pH mnpu ¢epmenraumu noxaepxkuBanmu Boime 6,0, ucnomssys 3,7 N
THAPOKCU aMMOHMsA. B Ttabmune 1 mnpuBeneHsl naHHbIE, COOpaHHBIE NPU MPOBEACHUU
YKa3aHHBIX SKCIIEPUMEHTOB.

[00208] Cpeny Ha ocHoBe P2 nonyuanu, kak onucano B natente CILIIA 6358717, Ho B Buze
3-KpaTHOro KOHLEHTpaTa (3X), TO €CTh AJISI PUTOTOBJIEHHUS] PACTBOPOB HCIIONB30BAIH TOJIBKO
1/3 Bomer. Cpeny P2 mpuroraBnmmBaim cienyromuMm oOpa3oM. YKasaHHas cpefa COCTosula U3
CIEAYIOIIUX M0 OTHAEJIbHOCTH MPUTOTOBIEHHBIX pacTBOpoB (B rpamMMax Ha 100 wn
OUCTUJUIMPOBAHHON BONBI, €CIU HE YyKa3aHO napyroe): 790 M AUCTUITUPOBAHHOW BOIBI
(pactBop I), 0,5 r KoHPO4, 0,5 r KH2POy, 2,2 r CH;COONH;4 (pactsop 1), 2,0 r MgSO4 7H,0,
0,1 r MnSO4 H20, 0,1 r NaCl, 0,1 r FeSO47H»0 (pacteop III) u 100 Mr n-amMmuHOOEH30HHOMN
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kucinotel, 100 mMr tmammua, 1 mr OmoruHa (pactBop IV). PactBoper I m II crepunuzosanu
NOCPEACTBOM (UIBTPALIMU M 3aT€M CMEIINBANIN C MosydyeHneM OydepHoro pactBopa. PacTBopsl
II u IV Obutn crepunnzoBansl nocpencrsoM ¢puasrpanun. [opwn (10 u 1 M) pacteopos 111 u
IV, cooTBeTCTBEHHO, NOOABISUIM B aCENITUYECKUX YCIOBHAX K OydepHomy pactBopy. KoHeuHoe

3HaueHue pH cpensl P2 cocrasmso 6,6.

Tabnuma 1
Bpewms KyboBbrii Macnsnast Kcunosa
ITpoba (1ac) OCTaTOK kuciora (r/1) (r/m)
A-BR2 17 20% Cepust A 8,5 95.1
A-BR4 17 20% Cepust A 9,7 93,4
A-BR6 17 40% Cepust A 7.9 90.4
A-BR8 17 40% Cepust A 4,9 106,4
A-BR18 17 60% Cepust A 4,8 94.8
A-BR20 17 60% Cepust A 5,5 94.6
A-BR22 17 60% Cepu R 7.8 1154
A-BR2 24 20% Cepust A 15,6 81,4
A-BR4 24 20% Cepust A 16,3 79,1
A-BR6 24 40% Cepust A 16,3 78.9
A-BR8 24 40% Cepust A 8 91,5
A-BR18 24 60% Cepust A 9,5 83.8
A-BR20 24 60% Cepust A 11,2 81,9
A-BR22 24 60% Cepu R 12,7 102
A-BR2 41 20% Cepust A 29,6 40,4
A-BR4 41 20% Cepust A 30,8 35.1
A-BR6 41 40% Cepust A 31,3 44 4
A-BRS 41 40% Cepust A 20,9 55.8
A-BR18 41 60% Cepust A 27 54,5
A-BR20 41 60% Cepust A 27,6 52,2
A-BR22 41 60% Cepu R 28,7 60,9
A-BR2 48 20% Cepust A 34 28,5
A-BR4 48 20% Cepust A 36 224
A-BR6 48 40% Cepust A 34,7 35,7
A-BR8 48 40% Cepust A 27.5 44.8
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A-BR18 48 60% Cepust A 32,7 46,9
A-BR20 48 60% Cepust A 332 44,6
A-BR22 48 60% Cepu R 30,8 48,7
A-BR2 66 20% Cepus A 48 5.6
A-BR4 66 20% Cepust A 48,1 0,5
A-BR6 66 40% Cepust A 39.1 19,1
A-BR8 66 40% Cepust A 36.4 23,1
A-BR18 66 60% Cepust A 38,1 28,7
A-BR20 66 60% Cepust A 36,1 27,7
A-BR22 66 60% Cepu R 38,1 25,2
A-BR2 72 20% Cepust A 43,5 1,8
A-BR4 72 20% Cepust A 42.8 NF
A-BR6 72 40% Cepust A 41,3 14,9
A-BR8 72 40% Cepust A 41 16,4
A-BR18 72 60% Cepust A 39.3 23,6
A-BR20 72 60% Cepust A 39 23,1
A-BR22 72 60% Cepu R 48,9 18,2
A-BR2 138 20% Cepust A 474 NF
A-BR4 138 20% Cepust A 432 NF
A-BR6 138 40% Cepust A 49 2,1
A-BR8 138 40% Cepus A 46,1 0,5
A-BR18 138 60% Cepust A 48,4 3
A-BR20 138 60% Cepust A 47,5 3.9
A-BR22 138 60% Cepu R 47,9 0,7
NF: He oOHapy:keHO, HIKe Tpenena 0OHapyKeHUs

IrcrnepuMedT (B) ¢ Ky0OBBIMH 0CTATKAMH

[00209] B sTOM 3KCmEepuMeHTe HCMONb30BAIM IeCTh OuopeakTopoB. B cimywae 600 mn
3arpy3kn peakrtopa asa peaktopa (B-BR2 u B-BR4) zanomusanu 72 r© kcunosbl, S ppm
FeSO4x7H,O u 6 r/n ppoxckeBoro skctpakta Fluka brand m newoHusmpoBaHHON BOIOM,
nobasnsemort s noseneHuss obovema no 600 mu. Jlpa apyrux peaxrtopa (B-BR6 u B-BRS)
3amojgHsui 72 T Kewiosel, 5 ppm FeSOsx7H,O, 240 mn 40% xyOoBoro ocratka u
NEMOHU3UPOBAHHON BONOW, ao0aBisieMoil 11t AoBeneHust oobemMa no 600 mu. Omgue u3

peaktopoB (B-BR 18) zanonssmu 72 r kcunossl, 200 ma moauduuupoBaHHON cpeabl P2,
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nornonHeHHou 240 My kyOOBOro ocraTka, W JASHMOHWU3UPOBAHHON BOIOW, MOOABIsSIEeMOW st
nosenenusi ooveMa 10 600 mu. pyroii peaktop (B-BR20) 3amomssimu 72 r kcmnossl, 200 mu
Mo UIUPOBAHHOTO cpenbl P2, MOMoNHEHHOMN (KaKk OMMCAaHO BBIIE, HO HE KaK 3X KOHLIEHTPAT)
60 /1 IpOMOKEBOTO 3KCTPAKTa, W JEHOHM3UPOBAHHOW BOAOH, MOOABISEMOW Ui AOBEICHUS
obvema go 600 mui. Bcee mectp peaktopoB OapOormpoBanu razoobpasHbiM Ny U 3aTeM
WHOKYJIHPOBaJu ¢ oMmoinsto 5% (30 mn) C. tyrobutyricum (ATCC 25755). YxazanHbie 1aHHbIC
npuBeAeHbI B Tabmuie 2.

[00210] IToceB BbIpaluBaM HAa MPOTSHKEHHH HOYH B MOIU(HUIIMPOBAHHON OOOTaIeHHOMN
cpene sl KIIOCTpUanid, coaepskameit Ha qutp 10 r nenrona, 10 r msacHoro skcrpakra, S r NaCl,
5 r/n umcrewHa, 3 r amerara HaTpus, 5 T Oe3BomHOro arapa W S5 T Kcuio3el. Cpeny
npurotasauBaiu B 900 M1 1eMOHU3UPOBAHHOMN BOABI O€3 KCUIo3bl; 270 MJT aTMKBOTHI OTOMpAITH
B 500 mn ¢nakonbl. ®PrakoHbl OapOOTHUPOBAN, ABTOKJIABHPOBAIN W B KaKABIH (hJIakoH
BrpbickuBanu 30 M1 50 /1 kcuno3el uepes 22-MukpoHHbId GuibTp. [lepen nHbeKIHel pacTBoOp
kcuo3el  OapOoTtupoBanmu razoobpasHbiM N,. Ha 300 mn ¢aakon wucnonp3oBaim 1 wmi
3aMOPOKEHHOT'O [ITaMMa.

[00211] pH depmentanuun mnonaepskuBanu  Bbime 6,0, wucmons3ys 3, 7N NH4OH.

IMepuonuvecku oTOupany npoObl U aHATU3HPOBaTH ¢ ToMOoIbio I'X 1 BOXKX.

Tabnuua 2
Mpoda Bpems Cpena Macnsinas Kcunosa
(gac) kucjota (r/n) (r/m)
B-BR2 17 6 r/n YE + Smr/n FeSO4 NF 94
B-BR4 17 6 /1 YE + 5mr/n FeSO, NF 954
B-BR6 17 40% DB + 5wmr/n FeSO4 NF 117.8
B-BRS 17 40% DB+ 5Swmr/n FeSO4 NF 119,2
B-BR18 17 P2 + 40% DB 0,3 104.,4
B-BR20 17 P2 + 60r/n YE NF 98.2
B-BR2 24 6r/1 YE + 5Smr/n FeSO;4 0,8 84,4
B-BR4 24 6r/n1 YE + 5Smr/n FeSOq4 1,2 83,1
B-BR6 24 40% DB + 5Smr/n FeSO4 0,8 113,2
B-BRS 24 40% DB+ 5Swmr/n FeSO4 0,7 113
B-BR18 24 P2 + 40% DB 0,9 101
B-BR20 24 P2 + 60r/n YE 1,7 99
B-BR2 41 6r/n1 YE + 5Smr/n FeSOq4 5,5 51,9
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B-BR4 41 6r/n1 YE + 5Smr/n FeSOq4 9,3 48,5
B-BR6 41 40% DB + 5Smr/n FeSO4 14.8 88

B-BRS 41 40% DB+ 5Swmr/n FeSO4 14 91,4
B-BR18 41 P2 +40% DB 7.9 73,7
B-BR20 41 P2 + 60r/n YE 32,5 3.8

B-BR2 48 6r/1 YE + Smr/n FeSOy4 7.1 441
B-BR4 48 6r/1 YE + Smr/n FeSOg4 11 41,9
B-BR6 48 40% DB + 5Smr/n FeSO4 18.8 77.3
B-BRS 48 40% DB+ 5Swmr/n FeSO4 19.2 81,9
B-BR18 48 P2 +40% DB 16,8 66.2
B-BR20 48 P2 + 60r/n YE 37.1 NF
B-BR2 66 6r/n YE + Smr/n FeSO4 9,5 315
B-BR4 66 6r/1 YE + 5Smr/n FeSO;4 15,2 30,1
B-BR6 66 40% DB + 5Smr/n FeSO4 274 53,6
B-BRS 66 40% DB+ 5Swmr/n FeSO4 25.2 61

B-BR18 66 P2 +40% DB 28,7 43.9
B-BR20 66 P2 + 60r/n YE 41,3 NF
B-BR2 72 6r/n1 YE + 5Smr/n FeSOq4 9,5 29

B-BR4 72 6r/1 YE + 5Smr/n FeSO;4 17.8 27.8
B-BR6 72 40% DB + 5Smr/n FeSO4 27,6 47.8
B-BRS 72 40% DB+ 5Swmr/n FeSO4 26,7 52,4
B-BR18 72 P2 +40% DB 30.6 36.5
B-BR20 72 P2 + 60r/n YE 36,2 NF
B-BR2 137 6r/n1 YE + 5Smr/n FeSOq4 9,8 19.4
B-BR4 137 6r/1 YE + 5Smr/n FeSO;4 20,6 16,6
B-BR6 137 40% DB + 5Smr/n FeSO4 41,9 241
B-BRS 137 40% DB+ 5Swmr/n FeSO4 42,6 16,6
B-BR18 137 P2 +40% DB 40,2 4,3

B-BR20 137 P2 + 60r/n YE 36,3 NF

NF: He oOHapy:keHO, HIKe Tpenena 0OHapyKeHUs

YE: npox:keBOH 3KCTPAKT

DB: ky0oBBIli OCTaTOK

P2: momudunmpoBanHas cpena P2
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OTneeHne 0yrHpaTa ¢ 1OMOMLI0 KHCJI0H CMOJILI

[00212] Cmony Amberlite™ IRA 400 (500 r) mpombiBanu Boaoh (2 x 500 mm) B S5 n

KpyrioaoHHOU kojoe. Ilepen noGaBneHneM (epMEHTATUBHOTO OyJbOHA BO BIIAXKHYIO CMOJTY
U30BITOK BOJBI OCTOPOJKHO VAU munetkoi. JloOamisu ¢epmeHTaTuBHBIA OynboH (2 1),
cogepxkamuit 44,7 1/1 MaciasHONW KUCIOTHI, U TIOJY4YEHHYIO CMeChb IlepeMelIuBald C
NPUMEHEHWEeM MAarHUTHOH Memmajku B TedeHue 1,5 waca. OtOupanu MaleHBKYIO
AHATMTUYECKYIO NMpoOy U oOHapyKMBaiu ¢ momolnbio ['X aHanm3a paBHOBECHOTO IMapa, 4TO
yKazaHHas nipoda comepkuT 32,5 1/ MaciasHOW KucioTel (motepss 27 %). Ilonmy4deHHbii
pe3yJbTaT YKa3bIBaJl, 4TO 24,5 T MACJISTHON KUCJIOTHI aICOPOUPOBATIOCH HA CMOJIE.

[00213] HanocanouHblii cioil pacTBopa CIAMBAIM M BJIAXHYIO CMOJY 3arpyxaii B
CTEKJITHHYIO KOJIOHKY C TIPOBOJIOYHBIM CHTOM Ha JHE MJisl NPEAOTBPALICHHS 3aKYIOPKU.
depMeHTaTHBHBIN OYJIbOH OTMBIBAJIN OT CMOJBI IOTOKOM BOJBI (2 JI) 10 TeX MOp, TOKa 3IIOSHT
HE CTAaHOBWJICS TPO3PAYHBIM. 3aTe€M CMOJY TMEPEeHOCHIH B 2 JI KPYIJIOAOHHYIK KOJOy,
COIEpIKaIyI0 SIKOPb MAarHUTHOW Memmanku, u ganee odOpabaremBamm 100 ma 1 N HCI ¢
nocnenyromieit odpadorkoit 8 M 6 N HCI. ITonyueHHyo cMech nepeMelBaii B TeUEHUE 5
MUHYT, ipu 5ToM pH okasasncs paseH 2,5, 3aTeM yKa3aHHYH CMECh NOJBEprajiu JUCTULIALUY. B
o01meli CIOKHOCTH TSITh LUKJIOB JUCTHIUILUHN U3 KOJIOBI B KOJIOY MO3BOJIMIIO MONYYUTH OT 150
1o 250 mi1 ppakiuii. B nmpoMexxyTke MeKAy TUCTHUISLUSIMU K CMOJie TOOABJISLTH elie BOIbI U 1
N HCI. ®pakuun nonamenaunBanu ¢ nomoubio 20 % BomHoro NaOH u koHUEHTpupoBaiu
MOCPENICTBOM BpalnarenbHoro ucnapenus. Cymka B Bakyyme rnpu 120 ° C Ha npoTs>keHUU HOUU
MO3BOJIMJIA MONYyUUTh 16,23 T 00beAMHEHHOTO HEOUHINEHHOTO TBepAOro BemlecTBa uiu 14,13 ¢
Oyrupara Hatpus B 1pode. g m8ITH OUMKIOB AMCTIIUBIMMHA 3TO  COOTBETCTBOBAJIO
s¢dexTuBHOCTH u3BNedeHust 57,7 %. JlomomHWTENbHBIE LUKIBI JUCTUIUIALUHN MO3BOJIST

o0ecrieunTh 0OJIEe BBICOKYIO CTETIEHb W3BJICUEHHS.

OTaeneHne Oyrupara ¢ npuMeHeHHeM OCHOBHOH CMOJIH

[00214] K 400 mn comepskamiero MaclisiHyr0 KUCIOTY (epmeHTaTuBHOro OyiboHa (44,58
r/n) B 1 n kpyrnogoHHo# konbe mobaemsmu 100 mn BnaskHolt cmojyiel Amberlite™ IRN 150
(mxenouHol komnoHeHT). IlomydeHHy0 cMech mepeMelnnBaiy IPU KOMHATHOHW TeMIEpaType B
TEYEHHE 2 YacOB W 3aTe€M OCTABJISLTU OTCTauBaThbes B TeueHune 10 MuHyT. OTOMpAIN MaJIeHbKYIO
aHanmuTH4Yeckyro mnpody (1/2 mm) m nomemanun B ckiasgHKy. C momompro I'X aHamusa
PaBHOBECHOTO Mmapa ObuUI0 OOHAPYKEHO, UTO yKa3zaHHas npoda comepkut 24,29 r/nm macisHOU
kucaotThl (cHwkeHue 54,49 %). IlonydeHHblll pe3ynbTaT ykasbiBaj, yTo 9,72 r MacisiHON

KHCJIOTHI aICOPOUPOBAJTIOCH HA CMOJIE.
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[00215] Hapocanmounslii ciofi pacTBopa CIMBaIM M OCTaBLIMICA OYyJbOH yAASUIA C
nomomibto 50 Mt nunetku. CMosy npomMbiBaiu Bonoi (8 x 25 mu) u 3atem odpadareBanu 10 %
pacteopom HoSO4 B EtOH (50 mu). IlonmyueHHyro cMech nepemMellnBalyd MPU KOMHATHOMN
TEMIepaType B TEUEHHE 5 MHUHYT M 3aT€M 3TAHOJIbHBIA pPacTBOp yAayisuu mmreTkoi. [lanmee
cmogy npomsiBaiu EtOH (10 x 25 mi), ¢ nocieayrouum npomeiBanueM Bojou (10 x 25 mu).
ITpombiBounbie pactBopbl EtOH o0benuusan u nonmenayuBaiu ¢ nomolnbio 20 % NaOH (pH
11) u 3areM KOHLUEHTPUPOBAJIH TMOCPEACTBOM BpAIIATENBHOTO HCHapeHus. BopHble
NPOMBIBOYHBIE PAacTBOPbI 00padaThIBAIM aHAJOrMYHBIM oOpa3oM W o0e TBephple (pakuuu
JOTOJTHATEIBHO BhICYIINBAIU B BakyyMe nipu 120 © C ¢ nonydyenuem 6,74 r (72,57 % Oyrupara
Hatpust cornacHo JKX aHanmu3y) u3 stanona u 1,90 r (80,44 % Oyrtupara HaTpus coriacHo KX

a”anuzy) us Boabl. CyMMapHasl cTeneHb U3BJIEUeHUs] U3 CMOJIbI cocTaBlsia 66,1 %.

IIpeoOpaszoBanue OyTHPATA B ITHIAOVTHPAT

[00216] HeouureHHyo cMech TBEpABIX BEIIECTB, COAEPIKAINYIO B 00IIel clokHoCcTH 8,9
r OyTupara HaTpus, obpabaTeiBaiy ¢ moMompo SO Mit 3TaHoNa B 250 MIT KPYTIIOAOHHON KOJOe U
NOJYYEHHY0 CMeCh OXJaXOgalu B BOAJHOW OaHe ©W  MemieHHO oOpabarbiBaiu
KOHLIEHTPUPOBAHHOM cepHON kuciotoi (16 r) mpu nepeMelIMBaHUM C TOMOILBIO SIKOPS
MarHUTHON Mmewmanku. KpyriononHyro konOy o0opynoBamu OOpaTHBIM XOJOAMJIBHHKOM U
PEAKLIMOHHYIO CMECh KUISITHIM B TeueHHe 4 4yacoB B armocdepe N,. Ilocne oxmaxneHus no
KOMHATHOW TeMIepaTypbl PEaKIHOHHYI0 CMeCh BBUIMBAIM B JACIHTEIBHYIO BOPOHKY,
comepxkamyro 150 mi Bonnoro pacrsopa Na,HPO, (40 r). Koneunoe 3nHauenne pH pactsopa
Nociie TepeMeInBaHusl cocTaBisuio 7. BepxHrowo ¢asy oraensiim u (QUIBTPOBAIN Uepe3
CTEKJIOBATy AJISl yIAIEHUs OCagka C rosiyueHueMm 4,5 mu 3TiiOyTthpara. YKa3aHHYI Mpoly
OOBEOUHSUIN C APYTUMH MOJOOHBIMH NPOOAMH C TOJyYE€HHEM NMPUMEPHO 29 I HEOUHMINEHHOH
JKUJAKOCTH, KOTOPYIO JUCTHIIIMPOBAIN ¢ nojiydeHueMm 23,6 r (uuctora 88 % cormacHo KX
a”anu3y) stundyrupara. [lpumecu npencrasisuin codoil, riaaBabM 00pa3om, staHou (9,2 %) u

srunanerar (2 %).

T'HaporeHoJn3 dTHIOYTHPATA

[00217] Orunbdyrupar (20,8 r, 0,176 monb) B 225 M cyxoro 3tanoja nodasmsuiu k 0,5 %
Re na okcune amromunms (8,1 T, BOCCTAHOBJIEHHBII) B 1 J1 aBTOKJIaBE U3 HEPKABEIOLIEH CTaJIH.
ITocne mpoayBku N, U BaKyyMHUPOBaHMSI, MMOJYYEHHYIO cMech HaronHsutn Hy ¢ naBnenuem 116
psi (mpumepro 800 kIla) u 3aTem mepememmBaiu co CKOpocThio 600 00/MHH U HarpeBasid Tpu
270 °C B TeueHue B oOmel cioxHOCTH 25,5 4yacoB Ha mporsokeHun 4 geit. Kakmoe yTpo

JaBJICHHUE B aBTOKJIaBe COpAChIBAIM JO KOMHATHOM TeMIepaTyphl U 3aTeM nodasisiin eme Hy (ot
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108 no 112 psi) (ot npumepHo 744 no npumepHo 772 xlla). [ng ruapupoBaHusl UCIIONb30BAIN
nasiaeHue B nuamasoHe ot 1400 mo 1500 psi (ot mpumepno 9650 no mpumepno 10340 «lla).
I'azoxpomarorpaduyecknii aHaIM3 paBHOBECHOTO Tapa CBUAETEIBCTBOBAN O Oonee deMm 65 %
MOJIIPHOM TipeoOpaszoBaHuu 3TundyTHpata npu 6osee yeM 90 % CeNneKTUBHOCTH B OTHOIIEHUU

H-OyTaHoOMa.

[00218] OTnauuHbBIE OT TEX, YTO MPHUBEAEHBI B MPUMEPAX B HACTOSIIECH 3asiBKE, WM €CIIU
SIBHO HE YKa3aHO CIELUAbHO, BCE YHCJICHHbBIE JUATIA30HbI, KOJIMYECTBA, BEIMYUHBI U TIPOLIEHTHI,
TaKue Kak T€, KOTOPbIE BBIPAXKAIOT KOJMYECTBA MATEPUAJIOB, 3JIEMEHTAPHBIE COCTABbI, BPEMS H
TEMIIEPaTypPbl PEAKLUU, COOTHOIICHUS] KOJUYECTB U APYTHUE MapamMeTphl, B CIEAYIOLIEH 4acTH
onucaHusl n300peTeHus U npuiaraeMoi (opmyie H300peTeHus CIeyeT MOHUMATh, KaK €CJid Obl
UM TIPENLIECTBOBAJIO CJIOBO «IPUMEPHO», NaKe €CIN TEPMUH «IIPUMEPHO» MOXET B SIBHOM
dbopMe He CTOSATh PSAOM C YKA3aHHOW BEJUYMHON, KOJIWYECTBOM WM JTHATIA30HOM.
COOTBETCTBEHHO, €CJIU HE YKa3aHO MHOE, YUCJICHHbIC TTapaMeTPhl, MPHUBEICHHBIE B CICAYIOLIEM
ONMUCAaHUU H300pEeTeHUs] W TpuiiaraeMoil gopmyse n300peTeHus:, SBIAOTCS MPUOINKEHHBIMU
3HAYEHUSIMU, KOTOpPbIE MOTYT MEHSIThCS B 3aBHCHUMOCTHU OT TpeOyeMbIX HCKOMBIX CBOWCTB,
KOTOpPBIE MPENINOIaraloT 00eCneYnTh ¢ TOMOIINBIO HacTOosIIero n3odperenus. [1o MeHbIel Mepe
U He B KA4ueCTBE TMOMBITKH OTPAHUYUTH TMPUMEHEHHE JOKTPUHBI 3KBUBAJEHTOB OOBEMOM
dbopMysibl  U300peTeHUs, KaKABbIA YUCJICHHBI MapaMeTp JOJUKeH IO MEHbIIel Mepe
paccMaTpUBaThCS B CBETE KOJMYECTBA NPUBENEHHBIX 3HAYAIUX IH(Pp U ¢ TpPUMEHEHUEeM
OOBIYHBIX METOJOB OKPYTJICHHUS.

[00219] HecmoTpss Ha TO, 4TO YMCJEHHBIE OMANA30HbBl W MAPAMETPBI, OMPEACISIOLINE
HIUPOKUH 00BeM U300peTeHMsI, SIBJISIOTCS IPUOTIKEHUSIMU BEJTMUUHAMU, YHCJICHHBIC 3HAUEHUS,
NpUBENIEHHbIE B KOHKPETHBIX MpHMepax, YKa3aHbl Kak MOXHO TodHee. OpHako modoe
YHCJIEHHOE 3HAYeHHE TI0 TPUPOAE CONEPKUT OMUOKY, O0s3aTeNhbHO BO3HHUKAOIIYIO B
pe3yJbTaTe CTaHNAPTHOTO OTKJIOHEHUs, OOHApPYy»KWBAeMOro B JieKaI[UX B €€ OCHOBE
COOTBETCTBYIOIIHNX HKCIEPUMEHTANIbHBIX M3MepeHusix. Kpome TOro, korna B HaCTOSIICH 3asBKe
MPUBOAAT YHCJICHHBIE UAIMA30HbI, YKA3aHHBbIC [HMAMA30HbI BKJIIOYAIOT KOHEYHBIC TOYKHU
MPUBEACHHBIX HUANA30HOB (T.€., KOHEUHbIE TOUKH MOXKHO HCMOJb30BaTh). [Ipu npumeneHnn B
HACTOSIIIEHN 3asBKE MPOLIEHTHOIO CONIEPIKaHUSl MO MAacCe, YHUCJICHHBbIC BEIUYUHBI MPUBEICHbI
OTHOCUTEJIBHO CYMMAapHOH MacChI.

[00220] Kpome Toro, cienyer moHUMaTh, 4TO JIFOOOW YHCICHHBIA NHANa30H, MPUBEICHHBIN
B HACTOSINEM AOKYMEHTE, MPEANOJaracT BKIOYEHHUE BCEX BXOISIINX B HETO MOIAUAIA30HOB.
Hanpuwmep, nogpaszymeBaroT, 4To nuana3oH «oT 1 mo 10» BKiIIOYaeT BCE MOAAMATIA30HBI MEKIY

(I/I B TOM LII/IC.]'Ie) NPUBCACHHBIM MUWHUMAJIbHBIM 3HAYCHUEM 1lu MNPpUBECACHHBIM MaKCUMAJIbHbIM
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3HaueHueM 10, TO ecCTh, BKJIFOYaeT MUHUMAJbHOE 3Ha4YeHWe paBHOe | wiau Oombme 1 u
MakcuMasbHOe 3HaueHue paBHoe 10 mnu Mmenblie 10. ITogpa3syMeBaroT, UTO TEPMUH «OAMH» U
CYLECTBUTEJIbHBIC B €AMHCTBEHHOM YHCJIE, IPUMEHSIEMbIE B HACTOSIIIECH 3asiBKE, BKIIFOUAIOT <TI0
MEHbIIIeH Mepe ONMH» W «OIMH WiIH 00Jiee», eCIi He YKa3aHO HHOE.

[00221] JIroboii maTeHT, MyOnMKaIUs WIM APYrodl OMUCAHHBIA MaTepuaj, B LIEJIOM WIH
YaCTUYHO, KOTOPBIA, KaK YKAa3aHO, BKJIIOYEH B HACTOSINYIO 3asBKY IOCPEACTBOM CCBUIKH,
BKJIFOUEH B HACTOSIIUN TOKYMEHT TOJBKO B TOM CTENEHM, B KAKOW BKJIKOUEHHBIH MaTepual He
MPOTUBOPEUYHUT CYIIECTBYIOIINM OMNMPEACIEHUAM, YTBEPKACHUSIM WM APYTOMY PacCKPbIBAIOLIEMY
CYUIHOCTb M300peTeHUs] MaTepuaiy, OMUCAHHOMY B HacTtosimed 3asBke. Ilo cymecTBy u B
HEOOXOIUMOM CTEIEHH OIMUCAHHE, SICHO H3JIOKEHHOE B HACTOSILEH 3asiBKE, 3aMEHSIET JIIOOOMH
MPOTUBOPEYAINM MaTepual, BKJIOYEHHBI B HACTOSIIIMI JOKYMEHT IOCPEICTBOM CCHUIKH.
JIrobo¥i MaTepuan WM €ro 4acTh, KOTOPBIM, KaK yKa3aHO, BKJKOYEH B HACTOSIIUNA JTOKYMEHT
MOCPEACTBOM  CCBUIKH, HO KOTOPBbIM MPOTHBOPEYUT CYLIECTBYIOLIUM OMNPEACICHUSIM,
YTBEPXKACHUSIM ~ WJIH  JIPYTOMY  PAacKpPBIBAIOIIEMY CYIIHOCTh HM300pETEeHUsI Marepuany,
OMUCAHHOMY B HACTOSIIEM JOKyMeHTe, OyIeT BKJIIOYEH TOJBKO B TOW CTEMEHH, KOTopas He
BBI3bIBAET MPOTHUBOPEUUS MEXKIY YKa3aHHBIM BKJIIOYEHHBIM MaTepUaioM U CYLIECTBYIOLIUM
MaTepHajIOM, PACKPBIBAIOIINM CYIIHOCTh H300PETeHUS.

[00222] Hecmotpss Ha TO, 4TO Hacrosiiee H300peTeHHe ObUIO MOAPOOHO MOKA3aHO U
OMHCAHO CO CCHUIKAMHM Ha MPEATNOYTHUTEIbHBIE BAPHUAHTHI €r0 peaju3aluy, CICHUATACTAM B
JaHHOW OOJNIACTH TEXHHWKHU OyIeT MOHSTHO, YTO BO3MOKHBI Pa3IMYHbIC M3MEeHEeHHs B Gopme u
neransx 0e3 OTCTYIUIEHUsS OT CYIIHOCTH M O0BbeMa HACTOSINEro H300pEeTeHHsI, OMpPEeaesTeMbIX

npuaraeMoi ¢popmyoi n3o0peTeHusi.
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®OPMYVYJIA H30BPETEHUA

1. Cnioco® monyueHust MPOAYKTa, BKIFOYAFOIITHIA:

NOJIy4eHHe OTHOH M OoJiee KHCIIOT M3 CaXapoB OCaXxapeHHOH OMOMAacChI;

NPEBpaLIeHNe YKa3aHHbIX ONHOHW WM Oojiee KHCIOT B ONMH MM OOJjiee CIIOXKHBIX
3¢upoB; u

THAPUPOBAHUE OJHOTO WM OoJiee CIOXKHBIX 3(HPOB ¢ MPUMEHEHHEM KaTaiu3aTopa U

BOAOpOAAa € IOJYUYCHUEM OAHOIO NN Oounee MNPOAYKTOB, BKJIIOYAIOIUX CITUPTHI.

2. Crnocod mo m. 1, OTIMYArOUIUICS TeM, YTO YKa3aHHbIE OJHY WIH Oojiee KHUCIIOT

MOJTY4YArOT MOCPEACTBOM (PepPMEHTALINHU CaXapOB OCAXaPEHHOU OMOMACCHI.

3. Cnocob mo n. 1 uimu 2, OTIMYAOIIMICS T€M, YTO YKa3aHHbIe OHA WK 0OJiee KUCIOT

BKJIFOYAIOT MACIISIHYIO KUCJIOTY MM YKCYCHYIO KHUCJIOTY.

4. Cnioco0 mo 1. 1, OTIMYAOIINICS TeM, YTO caxapa OCaxapeHHOH OMOMACChI MOMYYaroT
NyTEM OCaxXapHBaHUs LIEJUTFOJIO3HOTO WJIH JIMTHOLIEIUTIOJIO3HOTO MaTepraia 0moMacchl METOJIOM,
BBIOpaHHBIM U3 CJENYIOUIEH TPYIIbI, COCTOSIIEH W3 TPUMEHEHUsS ONHOrO Win OoJee

(hepMeHTOB, OJTHOM Ui OoJiee KUCIIOT U UX KOMOMHALINH.

5. Crmoco® mo m. 4, AONMOJHHUTENBHO BKJIOYAOIUN YMEHBIIEHHE COMpPOTHBIIIEMOCTH
LIEJUTFOJIO3HOTO WJIH JIMTHOLIEJUTIONIO3HOTO Marepuana oOpaboTke myTeM OOJydeHUs! ITy4yKOM

3JEKTPOHOB.

6. Cnioco0 mo 1. 5, OTIMYAIIIUIACA TeM, 4TO A03a o0nmydeHus: coctasisier ot 10 go 200

Mpan.

7. Cnoco0 mo m. 1, OTIMYAKIIMICS TEM, YTO KaTaju3aTop BKIKOYAET METalll,
BbIOpaHHBIN U3 Tpymmel, cocroseii u3 Pt, Os, Re, Ru, Rb, Ni, Co, Mo, W, Zn, Cr, Cu, okcunos

NEPECUUCTICHHBIX METAJIJIOB U UX KOM6I/IHaLII/II\/'I.

8. Cmocob6 mo m. 7, AOMOJHHUTENIBHO BKIIOYAKOIINA NPUMEHEHHE BOAOpOAA TIOA
nasieHueM oT npumepHo 5 1o 120 arm (ot npumepno 0,5 MIla no npumepno 12 MIla) npu

NMPUMCHCHUU KaTaJIn3aTopa C MNOJNYYCHHUEM CITUPTOB.

9. Criocob 1o 1. 1, JOMOTHUTENBHO BKITIOYAIOIIUE BbIAECIEHUE MO MEHBIIEH Mepe OTHON
U3 KUCJIOT Mepeq MpeBpalleHreM YKa3aHHBIX OMHOW wim 0ojiee KHUCIOT B OOWUH WM OoJiee

CIIOKHBIX 3()UPOB.
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10. Cocob mo m. 1, OTIMYAIOLIMICA TeM, YTO CIOXHBIA 3(Up BBIOpPAH W3 TPYIIIEL,

cocTosiiel u3 STIIOyTHUparTa, OyTuiadyTHpaTa, reKCHIOyTHpaTa U OKTHJIOYTHPATA.

11. Criocob nojy4eHus MPOayKTa, BKIFOYAROIIHN:

npeBpaleHne NPOAYKTA bepmenTannu 0CaxapeHHOTO 00paboTaHHOTO
JIMTHOLEJUTIOJIO3HOTO MaTepHralia B CIOXKHBIN 3hup, U

NOJy4YeHHE CIHPTA MyTEeM IMPOMYCKAaHUS YKA3aHHOTO CJIOXKHOro 3Qupa Haa NEePBHIM

KaTajin3aTopoM B MPUCYTCTBUU BOAOPOOA.

12. Cnoco® mo m. 11, HOMONHHUTETPHO BKJFOYAIOIIMNA MPONMYCKAHUE YKa3aHHOTO

CJIOXKHOTO 3(Hpa HaJl BTOPbIM KaTaJIH3aTOPOM.

13. Crmocob mo m. 12, oTiuyaromuiics TeM, YTO NEPBBIH M BTOPOH KaTalIU3aTOPhI

NPEACTABISIIOT COOOH pa3Hble KaTATN3aTOPBHI.

14. Crnocob mo m. 12, oTnuyaromuiics TeM, YTO NEPBBIH M BTOPOH KaTaJIU3aTOPhI

NPENCTABISIIOT COOOI OAMH U TO K€ KaTaJInu3aTop.

15. Crnocob6 mo m. 12, AOMONHUTENBHO BKIIIOYAOIINN TPUMEHEHHE BOIOPOAA IOA
MEePBBIM JABJICHHEM TPU TPOMYCKAHWM CJIOKHOTO 3(Upa HAA TEPBBIM KaTajlu3aTOpPOM U
NMPUMEHEHUE BOIOPOAa TOJ BTOPHIM HAaBJICHHEM NPH MPOMYCKAHUH CJOXKHOTO d>(upa Haj
BTOPBIM KaTaJM3aTOPOM, MPHU 3TOM TMEPBOE JABJEHUE BBIIIE BTOPOTO NABJIEHUS HA MO MEHbIIEH

Mmepe 10 psi.

16. Criocod mo m. 12, 1OTOSHUTENHHO BKIIOYAIOLINI HarpeBaHUE NEPBOTO KaTalnu3aTopa
10 TIEPBOM TeMIepaTyphl MPHU MPOMYCKAaHUHU CJIOKHOTO 3(pUpa HAJ MEePBbIM KATaJHU3aTOPOM U
HarpeBaHHe BTOPOrO KaTalu3aTopa A0 BTOPOH TeMIepaTypbl MpPU MNPOMYCKaHUU CIIOKHOTO
s¢upa Hag BTOPBIM KaTaJIU3aTOPOM, MPHU 3TOM YKa3aHHAs IMepBas TEMIIEPAaTypa BbIMIE BTOPOU

TeMIepaTypsl Ha 1o MeHbluel mMepe 10 ° C.

17. Cnocob mo m. 12, oTiuYaromuiics TeM, YTO NEPBBIH M BTOPOH KaTaJIU3aTOPhI
colepskaT MeTaJlTbl, BRIOpaHHBIE U3 TPyMIbI, cocTosimel w3 Pt, Re, Os, Ru, Rb, Ni, Co, Mo, W,

Zn, Cr, OKCHJIOB TIEPEYHCICHHBIX METAJIJIOB U UX KOMOWHAIIHIA.

18. Cnoco0 mo m. 12, AONOJHHUTENBHO BKJIOYAOIIUN MPUMEHEHHE BOIOPOIA TOA
nasieHueM orT npumepHo 5 no 100 arm (ot nmpumepno 0,5 MIla no npumepno 10 MIla) npu

NponyCKaHUM BOAOPOAA HaAd IEPBbIM u/uau BTOPBIM KaTaJIHU3aTOPOM.
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19. Cnocob mo m. 12, OTAMYArOIIMUHCS TEM, YTO YKa3aHHBIH MPOAYKT (pepMeHTaluH

COIEPIKUT KapOOHOBYIO KHCIIOTY.

20. Crocob o m. 19, OTIUYarOIMUNACs TeM, YTO KapOOHOBAas KHCJIOTA COAEPKUT OT 1 1o

20 atomoB yriepoaa u ot 1 10 5 kapOOKCHIIbHBIX TPYIIIL.

21. Cnocob mo m. 19 wian 20, OTIUYAIOIIUNACS TeM, YTO YKa3aHHass KapOOHOBAsI KUCJIOTA

IPENCTABISIET COOOH MACISIHYIO KHCIIOTY.

22. Cnoco0 mo m. 11, oTnMUarOIMiACA TEeM, YTO YKa3aHHBIH MPOAYKT (pepMeHTaLuH

COJIEPKUT CIUPT.

23. Cnoco® mo m. 11, oTMMYAIOLIMICA TeM, YTO CJIOXKHBIA 3pup BBIOPaH W3 TPYMIIHI,

cocTosiiel u3 STIIOyTHUparTa, OyTuiadyTHpaTa, reKCHIOyTHpaTa U OKTHJIOYTHPATA.

24. Croco® mo m. 1, JOMONHUTENBHO BKIIIOYANOIINKA (DEepMEHTHPOBAHUE YKa3aHHOMN
OroMacchl ¢ TONYYEHHEM IO MEHbIIeH Mepe IBYX NPONYKTOB (epMEHTAlWH, MPU 3TOM
yKa3aHHbIE 1B TPOAYKTA MPEACTABISIOT COOOH YKa3aHHYIO KUCJIOTY U CIUPT, KOTOPBIE, B CBOKO

odepenb, MOABEPTAI0T B3aUMOAEHCTBHIO C IOJyIeHHUEM CIIOKHOTO 3¢upa.
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